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Abstract 
 
Of what worth are Australia’s old eucalypt forests: what habitats do they provide; who lives in 
them? Why is “old-growth” forest important? This work communicates ecological values of 
Australia's eucalypt forests to those without a background in ecology, followed by an investigation 
into the value of such an endeavour.  
The forest communication piece explores the development, processes and habitats of old 
eucalypt forests, and highlights wildlife species that use these habitats. Setting the scene, a 
hypothetical encounter by a millipede with a eucalypt log expands into a brief illustration of the 
service provided by the previously standing eucalypt to the forest community, from its maturity 
through senescence and death. The work is then formally introduced with a contention that greater 
public understanding and appreciation of eucalypt forests and their ecology is required to support 
their conservation. From here commences a journey into the old eucalypt forests to observe features 
that develop with time.  
The ageing process of eucalypts is observed as they leave behind the vigour of early 
maturity and become decrepit and broken. An account of the intricate workings of decay within 
trunks and limbs, enacted by an array of organisms, follows – a process causing hollows to arise. 
Many colourful, and often little-known, mammals, birds, reptiles and frogs that use these hollows 
for shelter and breeding are introduced, their vignettes illustrating the importance of a variety of 
hollow sizes and types to meet their needs and particularities. The focus then turns to the thick and 
loosening bark of expanding eucalypt girths and limbs, within and upon which myriad invertebrates 
find homes and shelter. They make the bark a rich foraging place, and a variety of vertebrates 
taking advantage of this situation are described, along with some small enough to squeeze behind 
the bark to shelter or breed. Values of dead branches and trees are then examined, these found to 
harbour yet more invertebrates and to provide foraging sites, spider web for nest-building, and 
hollows.  
A summary of the remaining journey, being developed for an expanded work, then follows. 
With the old or dead eucalypts having collapsed, this sees: logs upon the forest floor eventually 
assimilated into the soil while providing food and shelter for invertebrates and vertebrates; the 
hidden world of the litter and soil with their countless organisms, again providing forage and 
breeding sites for wildlife; the layered and patchy vegetation that develops with forest age, and the 
wildlife habitat this forms; and forest functions and process, such as carbon storage and water 
regulation, and how these are enhanced with forest age. The journey concludes with a reflection 
upon old-growth eucalypt forest values, and the importance of retaining and extending these places. 
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The essay, reflecting upon this work and its possible form as a book, investigates whether 
popular environment-based books (termed “environment-writing” books) are a useful form of 
environmental communication – can they help nurture attitudes and behaviours sympathetic 
towards the environment? Following a positioning of the research question and clarification of the 
term, “environment writing”, part 1 opens with an investigation into cognitive properties of 
ecological information within environment-writing books. Segments of two books, Gum by Ashley 
Hay and Tree: A Biography by David Suzuki and Wayne Grady, are analysed to demonstrate how 
their ecological information may educate about the environment and ecology, enhance reader 
insight into ecological phenomena, and potentially increase reader appreciation of the subject.   
I then explore ways in which information within environment-writing books might evoke 
affective responses sympathetic towards the environment, including: sympathetic attitudes (with an 
examination of what attitudes are); a sense of connectedness; concern; empathy or identification; 
and indignation. In light of the ascertained cognitive and affective properties of environment-
writing books, three environmental psychology models on the information-attitude-behaviour link 
are reviewed, and the place of the books within these models identified. A note follows on other 
properties of books that may facilitate their environmental-communication capacity. 
Part 2 transitions from potential personal/individual effects to collective responses, with 
investigation into known and theorised influences of environment-writing books in society. I review 
historical evidence of the influence of the classic books, A Sand County Almanac by Aldo Leopold 
and Silent Spring by Rachel Carson, which shows them to have made significant and far-reaching 
contributions to environmental awareness, knowledge and action. An intertextual model is then 
drawn upon to demonstrate a way in which all environment-writing books, including those less 
known, can exert influence through stimulating and building public dialogue and constructs 
regarding the environment.  
These analyses: cognitive and affective properties of popular environment-writing books; 
theoretical models on environmental behaviour; historical and ongoing influences of two classic 
books; and intertextual web dynamics, lead to the conclusion that environment-writing books can 
play a useful role in environmental communication. 
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PRELIMINARY NOTE 
 
This is a work of non-fiction, presented creatively, the scientific information interpreted to the 
best of my ability. In parts, accounts of particular species’ use of habitat elements are 
presented as “anecdotes”. Aside from that in the introduction, they are hypothetical. However, 
they are carefully based upon information from the literature and, at times, personal field 
observation. Strictly, they are fictitious, designed to assist reader assimilation of non-fiction 
information. I trust they will be received in this spirit. 
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PRELUDE 
TALE OF A MILLIPEDE, A LOG AND A FOREST COMMUNITY 
 
On a day deep in a eucalypt forest, where limbs and branchlets reach for a piece of sunlight, and 
thickening trunks gathering skirts of moist mosses and leathery lichens spread their buttresses 
amidst shrubs that hide fantail nests, a travelling millipede comes across a log. 
Halting at its rounded edge tucked into the forest-floor litter and blocking her path, she 
inspects the dry bark that still clings to the wood. 
Too hard! No entry holes. 
She wouldn’t have minded a cosy crevice deep inside. Instead, she turns on her three 
hundred and fifty pairs of heels and follows the log’s edge, gliding swiftly as each foot strikes the 
ground in remarkable coordination with the other six hundred and ninety-nine. At a fissure where 
the bark is splitting she stops to take rest, coiling her flexible body into the pleasantly moist soil 
beneath the log’s protective canopy and coldly eyeing a small bug sitting watchful upon a decaying 
leaf-part a few centimetres along. A pair of mites within her reach, concealed at the back of the 
crevice and feeding upon a microscopic fragment that was once a tiny, mossy tuft upon the log’s 
bark, hastily retreat farther beneath the log where, it would seem, only the tiniest organisms can 
squeeze. 
From a short distance away the log has been noticed by another. For some time now, 
reaching through the forest litter with mycelia that grow like tendrils, one elongate cell upon 
another, the brown-rot fungus has been looking for a new log to inhabit. Its previous log was 
overtaken by a bunch of highly competitive dead-wood fungi that muscled their way in when they 
found the softening wood congenial to their needs. But this newly fallen log signals new 
opportunity. In a few short weeks, mycelial tendrils strike its long edge and begin to traverse, 
eventually rounding the corner to find the exposed inner pith. Entering here, the fungus can begin to 
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feed upon the woody cells – to break them apart, to appropriate nutrients, to grow and reproduce, so 
aiding the log’s disintegration and onward progression of its nutrients through the forest system. 
But, the fungus quickly discovers, it won't be without some assertion, for it encounters the mycelia 
of another.    
What’s it doing here?  
The other fungus pays little heed, having long stretched through this terrain to claim ground 
over other fungal species. But its days are nearly over, heralded by the almighty crash of the dead 
eucalypt to the forest floor. This reigning fungus has been inside the eucalypt a long time, itself 
having pushed its way in to feast upon the heartwood while the tree still stood. The tree was old 
when the fungus got there, senescent actually. But it still retained a certain posture, emanating 
gentle humility from its gnarled branches, albeit many broken, many dead, and its worn diminishing 
trunk perforated by holes, many of which the fungus, by eating away the wood, had helped create or 
enlarge. 
A pair of owls had nested in one of the holes that sat high in the trunk. They were large, and 
the spaciousness of the large hollow in the near-dead tree was apt for them and their brood. Long 
before, when this hollow was smaller and the tree still proudly mature, before the parrots had come 
along and widened the entrance with their importunate chewing as they inspected the hollow’s 
dimensions for their nests, a handful of tiny bats had oft times squeezed within, safe from large 
predators and warm, the heat from their little bodies trapped within the enclosure. While they slept, 
honeyeaters flitted about the tree, snapping up beetles and weevils from beneath its loosening bark 
with their strong bills and lifting sweet honeydew from bark-dwelling psyllids. Occasionally, they 
were startled by the odd gecko hiding beneath a thick bark plate, trying to sleep amidst the din. 
Then too, cuckoo-shrikes were patrolling branches that were dying back, to steal any spider web 
they could get their bills on for binding their nests. An array of bugs, ants and the like enjoyed the 
extensive supply of nectar and hiding places amidst the vast, intricate crown. 
The eucalypt had certainly served many members of the forest community. But much of this 
service had been from maturity onwards. The large crown, the newly forming crevices within trunk 
and limbs, the growing supply of bark as girth and branches widened. Later, the enlarging holes, the 
many dead branches. These had all been exploited by more and more forest dwellers as the years 
passed. But their development took time.  
 
“Time” is the essential element that makes an old-growth forest. 
 
 
 
5 
 
INTRODUCTION 
 
Dusk began to fall and a deep stillness settled over the forest. Despite my attention to technical 
matters I could not help but be touched by the gentle peace and serenity that, without fail in old 
forests such as this, seem to permeate my very being. A persistent mist had been steadily lowering, 
and it now silently clouded the grand trees before me, darkening the already dimming view of the 
shapely tree hollow framed within my lens. Just when it seemed there could no longer be any usable 
remaining light, a figure appeared, arriving as silently and secretively as the dusk itself. There were 
no raucous cries now; no charismatic displays of gymnastic agility – only guarded and 
inconspicuous movements toward and into the hollow, a shelter within which young were likely 
being or soon to be raised. A hint of yellow on the cheek to reveal the figure’s identity was still just 
visible through the dimness, and as the clicking of my shutter broke the pervading silence the black 
cockatoo, backing farther into the depths of the trunk, disappeared from view. 
My task complete, I stood, contentedly gazing into the darkening and misty shapes of trees, 
shrubs and logs before packing up to leave. Soon, from other hollows, from crevices and burrows, 
from nests of all sorts, the nightshift would emerge – possums and gliders; owls and other night 
birds; potoroos and bandicoots; wombats and marsupial mice – to forage and hunt and go about 
their business; climbing and gliding through the trees, flying silently above the canopy, and 
scampering through the undergrowth. In this tall, wet old-growth forest, habitats and food sources 
were plentiful, giving life to this characteristic assemblage of wildlife. 
 
Such wildlife assemblages are one part of the ecological wealth of Australia’s eucalypt forests – the 
charismatic part. Also contributing to this wealth are processes and interrelationships that keep the 
forest system turning, and important functions of benefit to the broader environment and to humans. 
Much of this wealth is contained within those eucalypt forests that are old and relatively 
undisturbed by humans, which can also be referred to as the old-growth forests. Research on forest 
ecology reveals it is these old, undisturbed forests, or certain features they possess, that provide the 
Photos: © Denise Elias. 
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most valuable habitat for many species of forest fauna,
1
 certain plants
2
 and certain fungi,
3
 and that 
undisturbed forests are important for providing some essential ecological services.
4
 
Despite the scientific knowledge, these old forests remain mysterious to many people. What 
exactly are the habitats to be found within them and specifically who, or what, are the animals and 
organisms that use these habitats? What ecological services do such forests provide and how are 
they able to provide them? What does “old-growth” forest actually mean? The term pertains to 
oldness, but just how old is “old”, and why is this important? There is much controversy around 
old-growth forest; how can the fuss be understood in ecological terms? 
Here, an intimate journey into Australia’s eucalypt forests provides insight into old-growth 
matters, while revealing an array of ecological curiosities, many closely linked to the old-growth 
habitat. Delving deeply into the special characteristics of old forests that are absent from, or 
minimal in, younger forests, we can begin to make sense of what old-growth means. A simple 
definition is no substitute. There exists a plethora of definitions of old-growth,
5
 but in their brevity 
they fall short of conveying the tremendous complexity and interrelatedness of forest features and 
processes. Consider the following definitions of old-growth forest: 
 
…forest that is long undisturbed and is characterised by low growth rates of old 
trees.
6
  
 
…a forest that is ecologically mature and has been subjected to negligible unnatural 
disturbance such as logging, roading and clearing. The definition focuses on forest 
in which the upper stratum or overstory is in the late mature to overmature growth 
phases.
7
  
 
…an area of natural forest 
1. showing relatively few or no signs of direct disturbance by human activity; 
2. with…many specimens of trees which:  
   …are overmature or senescent, and…  
   …carry frequent crown and stem hollows suitable as nesting or roosting sites for 
birds, bats and arboreal mammals; and 
3. with the stems of dead trees standing or present on the forest floor.8 
 
These definitions may bring about uncertainty, even bewilderment, regarding old-growth forest. 
What is the significance of “low growth rates”? What is “late mature” or “overmature”, and how 
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could one tell, when visiting a forest, if it is either of these? “Long undisturbed” sounds fair, but just 
how much time is a “long” time? And which definition best captures the essence of old-growth? 
Ecologists, forest managers and policy makers in Australia and overseas have spent 
considerable time pondering and debating old-growth definitions and criteria,
9
 and have had 
difficulty in reaching agreement, particularly on the issue of disturbance. Three major obstacles to 
reaching agreement are: the variation between forests; the variation within a forest over time; and 
the differing perceptions and values people hold. 
There can be considerable differences between forests of any type in any continent, resulting 
from different climatic conditions and soils. In Australia’s eucalypt forests, the eucalypt species, 
their sizes, and the types of subcanopies and understoreys beneath them can vary tremendously 
from one locality or region to another. With this, old-growth characteristics may also vary, 
sometimes dramatically.
10
 Hence, a description of old-growth for one forest might not be fitting for 
another.
11
 Besides these differences, forests change over time. Natural cycles of growth and demise, 
disturbance and regeneration, make it difficult to say when a forest can be considered old-growth, 
an issue further complicated by human-induced disturbance.
12
 Along with this, many people have a 
concept of old-growth from their ideas, perceptions or knowledge of the attributes of old forests, 
and the values they place on these.
13
 Such ideas and values (and knowledge) differ from one person 
to another, and from one organisation to another, causing each to define old-growth differently.  
The definitions of old-growth forest help ecologists and forest managers to identify and 
manage these forests, but provide only a start to truly understanding them. To turn instead to the 
forests themselves can be far more informative and inspiring, and facilitate a deeper comprehension 
of their features and values. Further, something even greater can arise. As our exploration into old-
growth habitat unfolds, delightful forest inhabitants along with intriguing processes and 
interrelationships, normally concealed from view, will emerge. While they help demonstrate the 
importance of old-growth, they also demonstrate the sheer wonder of the eucalypt forests. This is 
most important. Much eucalypt forest wealth is hidden. Forest processes can occur at microscopic 
scales or over long time periods. The elusive and often nocturnal nature of many eucalypt forest 
animals poses a difficulty for human acquaintance with them. As such, the ecological happenings 
within our forests, the curiosities and values they hold, the charming idiosyncrasies and ways of 
forest residents, are not widely known. If not known, they cannot be fully appreciated. 
Many eucalypt forests do not have an assured future, largely because their values are not 
adequately recognised, understood or esteemed. Forests in Australia, and indeed globally, continue 
to be cleared, or degraded through activities such as logging, grazing and firewood collection,
14
 
causing incremental loss of an already highly depleted estate and contributing to global 
environmental problems, such as carbon release
15
 and biodiversity loss.
16
 It is not only forest 
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inhabitants and ecological integrity, the focus of this work, that are being lost, but places of spiritual 
refuge, educational opportunity, artistic inspiration and ancient heritage. Indeed, with regards to the 
latter, our eucalypt forests, peculiarly unique, are the legacy of a long and fascinating chain of past 
global upheavals and climatic changes. The evolution and adaptive capacity of the eucalypt, one of 
the most ubiquitous and certainly the most iconic of Australian plants, to the dry and fiery “modern” 
climate of the last two to five million years is quite extraordinary. 
To behold the remarkable ecology of the old-growth eucalypt forests can help to counter 
deficiencies in awareness and understanding of their importance, and foster a much-needed regard 
for them. Further, profound lessons these forests impart on the interrelatedness and splendour of all 
life guide us not only to a greater sensitivity towards them, but towards all natural places.  
 
Our journey through old forest characteristics will step in and out of the two broad eucalypt forest 
types – the tall, moist forests of Australia’s mountainous areas, and the shorter, drier forests in 
regions of lower rainfall or lower soil fertility. It will also dip into eucalypt woodlands of even 
drier, less fertile or alpine regions, which share with the forests certain wildlife and ecological traits.  
The tall, moist forests, growing where rainfall is high and reliable, and generally on southern 
and eastern slopes sheltered from dry, fire-promoting winds, emanate grandeur. An enveloping, 
moisture-laden fog persisting from lingering low cloud may intensify their serene, even mysterious, 
atmosphere. These forests are found in Western Australia’s far southwest, in Tasmania’s mountains 
and intermittently along the Great Dividing Range from Victoria to southern Queensland. They also 
spill down towards the coast, although here they do not reach the great heights of the mountain 
forests. As well, patches extend into the Atherton tableland in northeast Queensland. Within these 
forests one may be dwarfed by the world's tallest hardwoods (flowering plants). Some stands tower 
above eighty metres in height, particularly in Victoria and Tasmania, with individual trees of 
Mountain Ash recorded at one hundred metres or more. It is the abundance of moisture as rainfall 
and, in the mountains, fog drip, together with relatively fertile, well-structured soils, that enables 
these trees to attain such heights.
17
 
About forty eucalypt species grow as tall forest trees in Australia, including the Mountain 
Ash in the east, draping prolific bark ribbons above a ferny understorey, and the Karri in the west, 
with smooth trunks rising as gargantuan yellow-white columns. Only eleven of these species are 
confined to tall forests, the remainder growing also as shorter trees in drier forest or woodland, or 
even heathland.
18
 In some places, trees other than eucalypts form tall forests.
19
 The tall forest 
eucalypts may form pure, single-species stands, or grow with one or two other tall eucalypts.
20
 
Beneath their canopies throughout the different regions sit a great variety of subcanopies and 
understoreys, forming various layers and including such plants as the ancient Myrtle Beech, other 
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shorter trees, ferns, shrubs, vines, palms, sedges, rushes and herbs. In the east, these can often be 
rainforest species.
21
 Also in the east, rainforests may thread through the moist and sheltered tall 
forest gullies. 
Where annual rainfall drops, or soil fertility decreases, the tall forests give way to forests of 
a shorter stature. These are dominated by eucalypts in the order of hundreds of species, such as the 
densely crowned Red Stringybark in the southeast, whose long bark fissures gradually wind up its 
trunk, or the Darwin Woollybutt in northern Australia, spongy, reddish bark giving way to smooth 
white branches beneath a crown topped by orange winter flowers. However, again, trees other than 
eucalypts can make up these forests. The shorter, drier forests grow in southwest Western Australia, 
northeast Tasmania, southern and eastern Victoria, and up the Great Dividing Range into central 
east Queensland. Along the way, they reach down the divide’s eastern side toward the coast, and 
down its western flanks toward inland regions. Further north they occur on the Atherton tableland, 
on Cape York Peninsula and in the Northern Territory’s Top End.22   
In contrast to the tall forest eucalypts, dry forest eucalypts, growing either as pure or mixed-
species stands, generally reach only ten to thirty metres in height, due to lower rainfall and/or 
poorer soils. The two forest types sometimes occur in the same area – tall forests on the moister, 
protected south-facing slopes where soils are relatively fertile, and short forests on dryer, north-
facing slopes where drying and weathering has depleted soil nutrients. Subcanopies and 
understoreys of the dry forests also vary considerably, prominent growth forms being low trees, 
such as palms or banksias, along with shrubs, cycads, grasses and herbs.
23
   
Woodlands, with trees more widely spaced but at varying heights and with variable 
understories, reach farther inland than forests, the trees progressively becoming lower and sparser 
as soils become poorer, shallower or drier.
24
 Woodlands may comprise the widespread, elegant 
River Red Gum, or the smooth- and pink-barked Salmon Gum in Western Australia. In subalpine 
areas of the eastern highlands, where low temperatures limit growth, there sit woodlands of cold-
adapted eucalypts, in particular, the windswept Snow Gum with trunk hues of green and rose.
25
 
 
Vastly diverse, these forests and woodlands are maintained indefinitely through cycles of growth 
and demise, cycles which involve and perpetuate a vast array of life. Ageing vegetation and its 
death and decay is part of the continuum, and the intricacies of this ageing and decay illuminate the 
interconnected nature of the forests and the importance of all cyclic stages. It is to this we now turn. 
We will see processes and changes as trees and forests age and meet many delightful and sometimes 
bizarre forest inhabitants, many of who need old-growth features to live, as all the while a picture 
will build of the elaborately intricate and colourful forest system. 
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1 
AGEING EUCALYPTS AND GROWING SPACES 
 
“Time” – that essential element that makes an old-growth forest. 
With the passage of time, nature’s forces press upon trees and other components of the 
forest system – logs, stands of vegetation, streams – ever-so-gradually shaping and moulding, 
building and accumulating, wearing and decomposing. From this arise diverse and plentiful habitats 
for wildlife and other organisms. At the same time, networks of processes and interrelationships 
build and diversify.  
This ingredient – time – is in some ways missing from a young forest. A young forest during 
its first few decades, regenerating after complete clearance of the former forest (say, through fire or 
logging) will provide food and shelter for certain wildlife as it fills with lush eucalypts, particular  
shrubs and ground plants. Bark loosening from the eucalypts makes a home for invertebrates (the bugs, 
ants and other such creatures without a backbone). The shrubs and forest floor also provide home sites 
for these little forest dwellers, and the invertebrates become food for various birds able to inhabit 
young forest.
1
 Other animals colonise as the forest regenerates, amongst them, perhaps, the Bush 
Rat, hiding amidst any dense shrub cover, or the Common Ringtail Possum, nesting amongst 
subcanopy or shrub foliage.
2
 However, a number of forest animals cannot live here – the young 
forest does not yet have many of the habitats they require.
3
  
Then, very slowly, the forest eucalypts grow older. As they do, they undergo changes in 
structure, and these changes give rise to an assortment of habitats. These habitats, and others that 
develop over time, along with the remarkable chains of processes and interrelationships that build 
around them, are the mark of an old forest.
4
 They are also most curious to witness. 
 
Photo: Denise Elias. 
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Ageing Eucalypts 
 
It takes many decades, maybe over a century, for eucalypts to enter the splendour of maturity. They 
are not old yet, but have grown about as large as nature will allow. Exactly how large, depends 
upon many things – species, availability of moisture and sunlight, soil, topographical position (ridge 
top, midslope or gully), aspect (north, south, east or west facing). It also depends on how well they 
have survived being eaten or attacked by animals, insects or disease.
5
 Whatever size attained, the 
trees have left behind their youthful structure of main stem with side branches for a network of 
bifurcating branches that give shape to their fully grown crowns.
6
 But this is not a static state. 
Maturity may last tens or hundreds of years,
7
 during which the eucalypts continually 
undergo change. The terms, “early mature” and “late mature” describe different stages within this 
phase.
8
 Throughout maturity, growth continues,
9
 but it begins to produce different effects from 
simply increasing tree size. Trunks continue to thicken, but the rate of thickening slows – it may 
even have slowed before maturity. Buttresses form at the base of certain eucalypts, providing 
greater stability. They push outwards as great, undulating flanges, markedly increasing the 
thickness of the trunk base.
10
   
Up within the crown, new leaf and branch growth continues, yet the crown no longer gets 
bigger. The new growth is now replacing leaves and branches that are being lost. For increasingly, 
small branches, each carrying their little bundle of foliage, are dying back. In response, “epicormic” 
buds lying dormant just short of the dead branch, concealed and protected beneath the bark, awaken 
and put forth a new branch with a fresh sprig of leaves.
11
  
As maturity wears on, large limbs that stretch through the crown, giving rise to the smaller, 
foliage-bearing branches, grow longer and heavier and become weakened by insect attack and 
encroaching decay. They break more easily, yielding to storm turbulence, or, in some localities, the 
weight of snow, and fall, in part or whole, to the forest floor, a cargo of crown components 
tumbling with them. Should they fall in their entirety, their bond with the trunk severed, from 
another hidden store of epicormic buds upon the trunk will grow replacement branches. However, 
these lack the strength of the original branches and within only a few years, or ten or twenty years, 
they, too, break off, to be replaced again in the same manner.
12
  
Branch breakage from 
old eucalypts. New 
growth (right) appears 
to be epicormic.  
Left: Brisbane Forest 
Park, Qld.  
Right: Tamborine 
National Park, Qld.   
Photos: © Denise Elias.   
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Throughout these years, fire may wear upon the trees. Reaching into the crown, fire will 
weaken or kill branches. If only reaching the tree base, yet intense enough, it may kill some of the 
water transporting tissue – “xylem” tissue. With water transport to the crown reduced, death of 
branches can result.
13
   
The dieback and breakage throughout the eucalypt crowns continues and intensifies. 
Gradually ageing, the trees persist in replacing lost crown parts with epicormic growth. But 
increasingly, they have difficulty in achieving the full-bodied crowns of their early-mature days, 
and by late maturity, their crowns display more and more dead branches, jagged, truncated 
branches, and consequent foliage gaps. “Stag headed” is used to describe the ageing trees, the dead 
and broken branches protruding from crowns resembling the antlers of male deer, or stags.
14
 
 
Beyond Maturity 
 
Decades pass, maybe centuries, and the eucalypts enter senescence, also known as “overmaturity”. 
Nature does not relent – decay continuing from the pith outwards, harsh weather beating upon limbs 
and trunk. Large limbs continue to break, and eventually, the topmost parts of the trees succumb 
and topple, causing loss of tree height. Diminished, decrepit, the trees still produce new growth 
where they can, but there is no hope now to keep up with crown loss.
15
 
Edging towards the end of life, the old eucalypts might be hundreds of years of age. 
Blackbutts in tall forests of coastal New South Wales and southeast Queensland, mid and lower 
trunks covered in fibrous, grey-brown bark, may live over four hundred years.
16
 The colourful 
Spotted Gums in tall coastal forests of New South Wales are estimated to reach over five hundred 
years.
17
 Mountain Ash, with peeling bark ribbons in the tall mountain forests of Victoria and 
Tasmania, are estimated to live five or six hundred years.
18
 
Longer still live eucalypts with more durable wood and which may grow under more gentle 
weather conditions. Differences in wood durability and consequent longevity have long been known 
amongst trees of the northern hemisphere. For example, birches and poplars, which have non-
durable wood, live about eighty to two hundred years, while the extremely durable yews, juniper 
and Sequoia can exceed two thousand years of age.
19
 This is no match, however, for Australia’s 
Huon Pine. Growing by rivers, swamps or lakes in Tasmania’s south western rainforests, the Huon 
Pine, with particularly durable wood, may reach an astounding five thousand years of age.
20
 The 
long-branching habit of the eucalypts, disposing them to branch breakage and decay, poses a 
challenge for longevity, but they compete valiantly. Narrow-leaved Red Ironbarks in dry forests of 
southeast Queensland, with dark, deeply furrowed bark and durable wood, are estimated to live over 
eight hundred years. The reddish- or brown-barked Jarrah, carrying sturdy branches amidst a sparse 
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crown in forests of Western Australia, together with the thick and spreading River Red Gum, which, 
with great twisting branches, follows water courses and floodplains through mainland Australia, are 
both estimated to live close to one thousand years of age.
21
 This is a long life for a eucalypt. Jarrah 
and River Red Gum have particularly dense, strong wood well able to withstand decay.
22
 Also, they 
are not as subject to frequent, fierce winds or heavy snows that can batter and break the limbs of 
other eucalypts in various coastal or mountainous regions, which expedites decay.
23
 
Whatever years the eucalypts attain, fullness and lustre fade. Arising in their place are form, 
outline, colour and texture. Individually moulded and shaped by the forces of nature the old trees 
collectively become the most immediately striking feature of old eucalypt forests, or woodlands. 
Perhaps gnarled and knotted. Probably scarred from insect attack, limb breakage or fire; maybe, too, 
from year upon year of eager claws, teeth and bills of wildlife foraging, travelling or marking 
territory.
24
 They might stand thick trunked, well buttressed, or thin, wiry and stunted. Perhaps they 
yet tower tall or are stag headed and diminishing, all depending on species, age and environmental 
circumstance. Whatever their form, there is a distinctive picture to each tree, created by a unique 
environmental story.  
 
Importantly, and notwithstanding any qualities pleasing to our eye, there have also been 
arising in the eucalypts for some time now certain features capturing the attention of those who see 
through different eyes – the forest inhabitants. Sought, assessed, squabbled over, shared, claimed, 
usurped, defended, these particular features of ageing eucalypts are either central or augmentative to 
the lives of many such residents. Two of these features, tending towards obscurity with humans, are 
loose or thick bark, and dead wood (the subject of chapters three and four, respectively). A third, 
enjoying more human recognition, is tree hollows.  
Large and old eucalypts.  Left: Springbrook, Qld.  Photo: © Denise Elias.  Centre: Sherbrooke Forest, Vic.  Photo: © Elke Peretzki.  
Right: Tamborine National Park, Qld.  Photo: © Denise Elias.  
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The Hollow Story 
 
Hollow-bearing trees often dominate conceptions of old-growth forests, a major reason being the 
vital role hollows play in sheltering many forest dwellers.
25
 Possums and cockatoos are amongst 
these, along with more cryptic but equally colourful residents, all of whose long-term survival has, 
in the face of diminishing numbers of hollow-bearing trees, become the concern of ecologists, forest 
managers and conservationists.
26
 The formation of eucalypt hollows is part of the ongoing saga of 
wear endured by the eucalypts. Yet, the use of hollows by wildlife demonstrates that the damage 
and decay, in the end, have value. Like many important forest processes, hollow formation provides 
a fine demonstration of that which upholds a forest in perpetuity – the oscillation between 
disintegration and life. 
 
Fire is one of the two agents responsible for eucalypt hollows in Australia – the rapid and dramatic 
one. If not killing a eucalypt outright, fire, in its spectacle, reaches inside trunks and branches via 
points of injury, forging hollows through incineration of decayed heartwood.
27
 This decay is the 
other hollow-forming agent, working in partnership with fire or on its own.
28
 Decay seems, at first 
glance, far less spectacular than its fervid partner. Much is unobservable by the naked eye, and it 
tends to move slowly, at least on a human timescale. But we are attuning ourselves to the rhythms 
of the forest system, where events and processes do not heed human timeframes. Decay in eucalypts 
abounds with activity, intricacy and colour. It begins with fungi. Indeed, fungi, together with 
invertebrates – both oft-overlooked groups – are leading players in hollow formation, along with 
many other vital forest processes. In their array of remarkable embodiments that tend to manifest 
many legs, many segments or many “threads”, these organisms work in their particular and 
astounding ways, often invisibly, to keep the forest system turning. Here we watch them, arriving in 
processions, penetrating the tree, assiduously digesting and chewing up woody tree cells to create 
the all-important hollows. Of course to do this, they must gain access into a tree. 
A point of branch breakage makes a good entry point for pioneering fungi. This is, in fact, 
one of the most common entry points, particularly in older trees.
29
 Young eucalypts can shed 
branches cleanly, efficiently depositing a barrier of anti-fungal substances into the area and 
stopping-up the wound with protective kino. But older trees losing large branches are left with a 
jagged break and larger surface area.
30
 This is more difficult to occlude, plus it takes longer, so with 
more and more branches breaking off with increasing age,
31
 the older trees find themselves bearing 
numerous sites for fungal invasion. Also over time, wounds inflicted by animals, insects, lightning 
strike or fire, allow fungal entry.
32
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Whether they come as spores riding upon wind or beetles, or were already growing on the 
tree surface just waiting for an opening, or even living in low numbers within the sapwood (the 
outer ring of living wood), unable to expand while the wood was healthy, the invading fungi now 
seize their opportunity.
33
 They move into the inner wood – the heartwood – and get to work. They 
will not necessarily decay the wood, but create a suitable environment for decay-causing fungi that 
will come, or expand, later.
34
 Their job is no small task. They begin feeding on sugars and other 
simple carbohydrates stored within the wood’s cells in peculiar fungal fashion of sending 
microscopic thread-like structures, called “hyphae”, into the cells, excreting digestive enzymes and 
absorbing the contents.
35
 Long and filamentous, these hyphae extend through the wood as a 
growing web, called a “mycelium”. Curiously, the entire body of a fungus is made up of hyphae, 
although the threads can be rearranged in all sorts of imaginative ways to create different structures. 
Masses of microscopic hyphae entwined together can become visible as moulds. Vastly different 
are the fruiting or reproductive parts of fungi, also composed of hyphae, emerging from trees, logs 
or soil as mushrooms, whorls, rods, jellies and other variations.
36
 Jarrah in Western Australia, 
should it be wounded, may bear orange-red to purplish brackets that have an appearance and texture 
resembling raw beef. These are the (hyphae-composed) fruiting bodies of a non-decay fungus aptly 
named the Beefsteak Fungus.
37
 
The feasting of the pioneer fungi is not without some hindrance, for the eucalypts retaliate 
against the invasion by producing anti-fungal substances. These chemicals contribute to a tree’s 
durability. Emitted now in large quantities from dying or injured cells and spreading through the 
wounded area, they cause the wood to darken, and were it not for the work of the colonising fungi 
these chemicals might successfully ward off, or at least limit, decay organisms. But amongst the 
pioneer fungi are some that detoxify the chemicals, and although it may take months, this 
eventually creates an ideal environment for decay fungi to move in, or, if already present, to start 
increasing.
38
  
A potential hollow in the 
making: breakage of a 
large eucalypt limb 
leaves a jagged break 
and large surface area 
through which fungi may 
invade. Tamborine 
National Park, Qld.   
Photo: © Denise Elias.   
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Decay fungi specialise in decomposing cell walls, remarkable if you consider that plant cell 
walls are tremendously complex. Roving hyphae penetrate the cellulose, hemicellulose and tough, 
resistant lignin making up the woody walls, with digestive enzymes breaking these robust 
molecules into smaller molecules, or even elements, that are hungrily absorbed.
39
 These fungi 
display spectacular forms and colours. Billowing from certain eucalypts in large, thick, spongy 
wefts are the striking cream-yellow fruit bodies of the Punk Fungus. This brown-rot fungus attacks 
various eucalypts, including Jarrah and Marri in Western Australia.
40
 By night, a forest walk in 
various regions of southern Australia might be strangely illumined by the Ghost Fungus. Found low 
upon eucalypt trunks, this white-rot fungus has the curious property of “bioluminescence”, the 
emission of light produced by a chemical reaction within certain fungal species. The Ghost 
Fungus’s flower-like caps emerge luminous green from its stems at night time; pretty, too, by day in 
shades of white and brown, ornamented perhaps with bronze or purplish streaks.
41
  
 
The burgeoning fungi at the increasingly popular wound site leave the earlier colonisers 
with a problem. Later arrivals, extending their filamentous bodies and building their numbers, cause 
increasing competition for nutrients within the wood.
42
 Actually, there was never much to go 
around anyway as wood is particularly low in nutrients.
43
 So many earlier inhabitants, finding 
themselves out-competed, either decline, disappear altogether or make their way farther through the 
tree to make their living, which, in time, will deepen the decay.
44
 It seems harsh that their gallant 
detoxifying efforts bring in competitors that will rob them of habitat. But this is the nature of 
succession. However, the later-stage fungi do not get the wound site entirely to themselves. Amidst 
the changing arrangements appear newcomers that are not fungi at all. 
Ghost Fungus: Above: Luminous green at night time;  
Right: White and brown by day.   
Photos: © Bruce Fuhrer; sourced via Museum Victoria.   
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From minute, single-celled protozoa through to beetles, ants, termites and the like, an array 
of little animals eagerly come along at various times and join the fungi to feed upon, live within or 
remove remaining parts of the woody cells.
45
 With their differing ways of life, a complex network 
of interdependencies develops. Some ingest the wood, perhaps secreting an enzyme in their gut, or 
harbouring enzyme-secreting microorganisms, to break down the tough cellulose of the cell walls. 
Others are not interested in the wood, but eat the wood feeders, the fungi or the organic detritus left 
behind from all the activity. Then there are the “self-sufficient” types, wood borers that carry spores 
of certain decay fungi into their galleries and cultivate them to feed themselves and their larvae.
46
 
Chewing, ingesting, tunnelling, excavating, the newcomers gradually reduce the wood to smaller 
and smaller particles, so helping the fungi to access and decay each cell. Growing networks of 
passageways assist fungal spread and penetration by yet more invertebrates.
47
  
Bit by bit, wood tissue is removed to leave an empty space, or so much of its constituents 
broken down through digestion that it is easily compressed, perhaps through tree movement during 
fierce wind, to leave a space.
48
 A hollow. With time, as decay pushes farther into the tree, the 
hollow grows larger.
49
 
Termites deserve special mention here. Renowned, and not always popular, for entering 
eucalypts at the roots or base and chewing their way up through the heartwood, these little white 
insects greatly facilitate eucalypt-hollow formation in Australia.
50
 Some colonies centre upon one 
tree, there establishing their elaborately galleried and chambered nests, and feeding. Others nest in a 
tree or stump and radiate through the soil to feed upon nearby eucalypts.
51
 They tend not to work 
alone, but prefer wood partly digested from fungal attack, and will usually follow in the wake of 
fungi,
52
 for fungi not only slip in through branch stubs and wounds, but also roots.
53
 Termites have 
a remarkable ability to digest wood, being well endowed with gut microorganisms that digest the 
cellulose and even some lignin of the cell walls.
54
 Fine partners they make with decay fungi! Left 
behind from their feeding in place of the former woody tissue is red-brown or dark-brown organic 
matter, earthy, crumbly, eloquently called “mudguts”. 
Mudguts rise in a column behind the termites, eventually following them into branches. In 
time, if not compressed, this earthy material begins to collapse, leaving empty space above
55
 – 
again, a hollow. Picture now a branch breaking from a termite-infested tree, or the topmost part of 
the tree breaking off. Suddenly there is an entrance to this space, this hollow, left from mudgut 
collapse. Alternatively, if any mudguts remained at a branch breakage point, they would drain out to 
leave a hollow.
56
   
They become attractive home-sites, yet such hollows offer risky tenure, for can you imagine 
the floor of your tree-hollow home comprising mudguts? As sections of mudguts collapse with 
time, a hollow will sink, perhaps gradually, perhaps rapidly, with new entrances opening up to it as 
18 
 
it passes branch-breakage points. In Western Australian Salmon Gum and Wandoo woodlands, 
floors have been found to sink an average of three to four centimetres per year, and in one extreme 
case, over a metre and a half in three years.
57
  
Floors of hollows not only sink, but can cave in entirely. In his investigation of tree hollow 
availability for cockatoos in Western Australian woodlands during the 1970s, ecologist D. A. 
Saunders found two hollows within one eucalypt, one above the other. Each hollow housed a 
nestling, the top hollow that of a Long-billed Corella, the bottom, a Carnaby’s Black Cockatoo. 
Movement of mudguts caused the floor of the top hollow, which formed the ceiling of the lower 
hollow, to collapse, leaving one deep hollow with two entrances. The Long-billed Corella chick, 
formerly from the top hollow, appeared safe and sound after its unexpected descent, and the two 
young birds spent the remainder of nestling-hood side by side on the floor of the bottom hollow, 
black cockatoo and white corella. Their parents, incidentally, continued to use their original, 
separate entrances.
58
 No doubt they pondered from time to time the mysterious appearance of the 
new, strangely coloured chick beside their own. With this, we see the need for a ready supply of 
stand-by hollows, should things underfoot or overhead suddenly drop away to leave a hollow 
uninhabitable – or non-existent. The cockatoo nestlings also transition us to the next chapter of the 
hollow story.  
 
 
 
 
 
Nestlings of a Carnaby’s 
Black Cockatoo and a Long-
billed Corella, sharing a 
hollow following collapse of 
the floor of the upper hollow. 
Photo: © Denis Saunders. 
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* * * 
 
For centuries the forest eucalypts stand. They attain the largest size they can for their species and 
situation, then are gradually battered and worn by the elements and decay. Inevitably they decline, 
but as they do, the very forces that wear upon them cause hollows to arise. These forces are fire and 
little entities equipped with powerful digestive enzymes and tremendous appetites. Each 
microorganism and invertebrate diligently carries out its seemingly miniscule role, contributing to 
the stream of activity that, over time, causes portions of trees to disintegrate and spaces to appear. It 
is a process pervaded by death and disintegration, yet it flourishes with life and activity.  
And life and activity, manifesting in different forms, continue at these sites, for these 
hollows arising from the meticulous deconstruction of eucalypt parts do not, generally, sit idle. As 
we are beginning to see, they become life-giving places for many forest animals, providing them 
with sites to rest and sleep, to shelter from the external environment, to find refuge from potential 
predators, and to breed and raise young. We have just come across two youngsters beginning their 
(tumultuous!) life within a eucalypt hollow. Who else might we find using eucalypt hollows in the 
forests? 
 
 
 
 
 
 
 
20 
 
2 
HOLLOW HOMES 
 
A tremendous cry pierces the air as the gracious form of a Yellow-tailed Black Cockatoo sails over 
the East Gippsland treetops with steady, deliberate wing-beats. An ancient semblance in her cry 
seems to carry forest echoes from a time long past. Alongside, fly her mate and new fledgling. 
Perhaps she is the same cockatoo I observed secretively backing into the tree hollow high in the old 
eucalypt on that misty forest night, her fledgling raised in that very hollow on a bed of woodchips. 
It’s common practice amongst cockatoos to place their eggs upon a lining of wood chewed from the 
walls of the hollow.
1
 When winter approaches, the trio will join a larger flock of thirty, forty or 
more, enchanting should the congregation alight on low trees or shrubs near you, noise and activity 
scattered through the vegetation, seeds cracked and dropped in rainy patter, and many bright black 
eyes that seem to smile. Yellow-tailed Black Cockatoos, residing in the south eastern forests and 
woodlands, are amongst Australia’s larger hollow-nesting birds and like their hollows high in 
eucalypts.
2
  
 
Widespread, Widely Used 
 
Cockatoos appear likely to have been using tree hollows since ancient times. The parrots, closely 
related, appear to have also and certainly, today, all cockatoos and many parrots depend upon 
hollows for nesting.
3
 Cockatoos and parrots are tremendously diverse in Australia.
4
 With so many 
of them using hollows, the continent has a particularly large number of hollow-dependent birds.
5
 It 
has a large number of other hollow-users, too – possums, gliders, marsupial mice, bats and others. 
Ecologists P. Gibbons and D. Lindenmayer have assessed over three hundred land-dwelling species 
in Australia, excluding invertebrates, use tree hollows – about fifteen per cent of the total – with 
greater concentrations, of course, in forest and woodland areas.
6
 Even lizards and frogs use them. 
Photo: © Denise Elias. 
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Attesting to this is a chuckle coming from a streamside branch in the Northern Territory before the 
responsible figure, tiny and quick, pops into a hollow. A pair of curiously two-toned irises within 
the dimness, together with bright and racy yellow-black thighs, reveals a Roth’s Tree Frog. This 
nocturnal climbing frog is one of a handful of Australian frog species known to seek the thermal or 
protective benefits of tree hollows.
7
  
Such large-scale use of tree hollows could be expected considering their natural abundance. 
Hollows are plentiful in eucalypt forests compared with other forest types
8
 – the tastiness of 
eucalypt wood to termites no doubt playing a large role. And eucalypt forests are naturally 
widespread. Eucalypts, having edged into the vegetation record some twenty-five to thirty million 
years ago,
9
 commenced a quiet but steady increase around two to five million years ago,
10
 which 
only escalated thereafter. Their traits, including deep root systems and a diverse range of 
reproductive strategies,
11
 were well suited to the increasing dryness, seasonality and fire coming to 
characterise the continent, and the weathered, nutrient-poor soils that were spreading.
12
 In 
particular, when the most recent glacial melted from many of Australia’s mountains about fifteen to 
ten thousand years ago and trees ventured outwards and upwards from their pockets of refuge, the 
competitive eucalypts spread widely, appropriating many habitats.
13
 Upon these habitats they 
conferred their bounty of decayed spaces.  
Into the decayed spaces went many of Australia's furred, feathered, scaly and slippery folk. 
Some of them, like the cockatoos, are postulated to have descended from hollow-using ancestors. 
They would have simply expanded their ranges with the spread of eucalypts and eucalypt forests. 
Others may have adapted more recently. Perhaps they began to use hollows to escape predators or 
to raise young, so enhancing their or their young's survival, and promoting subsequent generations 
to continue using hollows. Whichever scenario, as the hardy trees spread, the growing supply of 
hollows was well exploited.
14
  
Today, in “open forests” – this being the forest type comprised mostly of eucalypts – and in 
woodlands, hollow-using species abound.
15
 Like their forebears, they continue to roost and den 
within hollows, hide in them, raise young, even socialise within them. Hollows can insulate against 
extreme heat, cold or dryness, and they conceal and protect from predators.
16
 However, it’s not one-
way. Some of a predatory nature are wise to the extensive use of hollows, and investigate them for 
prey or eggs.
17
 Whatever the use – sheltering, breeding, dining – the lives of many forest and 
woodland dwellers are intimately linked with tree hollows and a number may only live or breed 
where suitable hollow-bearing trees are present.  
That the hollow-bearing trees, and indeed the hollows, must be “suitable”, is a pivotal point. 
It would seem straightforward that one, coming across an empty tree hollow, might simply step 
inside and use it. Yet, vignettes of hollow users on a wander through the forests can be surprising, 
22 
 
for the business of hollow choice and use is more involved than might meet the eye. The number of 
hollows, the size, the quality, the tree itself, can be of paramount importance, turning a seemingly 
simple hollow story into one rather more complex. For the highly particular residents, a hollow 
must have the right characteristics. There are also social considerations, and matters of safety and 
politics. These concerns, while revealing peculiarities amongst the forest community, demonstrate 
the importance of an abundant and varied supply of hollows to choose from. 
 
Not Just any Hollow 
 
Quiet, inconspicuous, a small bird travels rapidly up a eucalypt trunk in a tall mountain forest in 
peculiar treecreeper fashion – one foot leads, the other continually catches up behind. A dappled 
tummy and large, red-brown eyebrow patch above each eye, she is a Red-browed Treecreeper. Her 
kind are uncommon residents of these mountain and coastal eucalypt forests of Australia's 
southeast.
18
 Not a parrot or cockatoo, she is a passerine, or “songbird”, possessing a voice box with 
a specialised structure and muscles that enable her to sing.
19
 Today she is searching for nesting 
material, along with two young helpers in adjacent trees. Her new nest sits in a hollow branch in a 
nearby eucalypt. This branch, small and dead, slopes upwards slightly. Much of it broke off some 
time ago, the remainder little more than a short spout, and she enters through its jagged end. It 
matches her preference exactly.
20
 It’s high up, too, as are hollows of Yellow-tailed Black 
Cockatoos. However, cockatoos and parrots place their eggs upon wood chips, wood dust or 
perhaps leaves or twigs. No Red-browed Treecreeper chick will be raised so. They have nothing 
less than a nest of bark or grass, lined with fur or feathers, which sits inside the hollow.
21
 One 
ecological theory points to the possibility that Australia’s passerines may not have used hollows for 
long.
22
 If so, perhaps they are still in the habit of constructing a nest as they did prior to using 
hollows.  
Left: A female Red-browed Treecreeper.  
Wivenhoe Outlook, Mt Glorious, Qld.  Photo: © Jill 
and Ian Brown.   
Centre and above: Nest spouts of Red-browed 
Treecreepers: broken branches in old eucalypts (in 
centre picture, nest spout is in centre of picture). 
Wollomombi Falls, NSW.  Photos: © Richard Noske. 
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Sharing the eucalypt-forest habitat with the Red-browed Treecreeper, but extending into 
rainforests, are White-throated Treecreepers, the snow white of their dappled tummies striking 
against brown-grey trunks, and male piping ringing sweetly. They, too, place their softly-lined nests 
in hollows. But they are far from fussy and settle for what is available, whether hollows in trunks or 
limbs of the most locally common eucalypts, or crevices in old stumps.
23
  
 
 
Westwards, in forests and woodlands of Western Australia and South Australia, yet more 
treecreepers are building nests. Slightly larger, rich-rufous plumage blending with grey and 
cinnamon, they are Rufous Treecreepers. They have declined in abundance, possibly through 
human alteration of their habitat
24
 – an unfortunate and recurring theme through these pages. In a 
Jarrah-Karri forest, Rufous Treecreepers are mostly placing their nests in trunk and limb hollows 
where the entrance hole sits along the length of the trunk or limb, not at a broken end forming a 
spout, nor just any hollow. Only now and then is a dead spout being used. Most of these hollows are 
high, way up in the tallest and largest of trees, for these treecreepers, at least in this forest, tend to 
nest even higher than their red-browed cousins in the east. Although both Jarrah and Marri make up 
the forest, most nests are in Jarrah – this tree likely selected for its greater choice of hollows.25 
 
So it readily becomes apparent: any hollow will not necessarily do, and even amongst those closely 
related, what's right for one might not suit another. Elevation can be important. So also can be 
hollow type and alignment: is the wood dead or living; does the branch slope at the right angle; 
where is the entrance situated? Prospective tenants might also need to assess internal dimensions or 
thermal properties: is the shape right; will the nest fit; will it be warm/cool enough? Of course, one 
of the foremost considerations is size of the hollow and its entrance, for one must be able to fit 
oneself inside.  
Left: A male White-throated Treecreeper.  
Girraween National Park, NSW.  Photo: © Jill and 
Ian Brown.   
Centre and above: Nest tree and hollow of White-
throated Treecreepers (in centre picture hollow is 
near top of right hand limb with top broken off). 
Wollomombi Falls, NSW (centre); Stringybark 
Hill, NSW (above).  Photos: © Richard Noske. 
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In a Messmate-dominated forest in north eastern Tasmania, Striated Pardalotes – bright little 
birds measuring only ten or twelve centimetres from beak to tail tip – have been observed by 
researchers to use hollows with entrances a mere three to six centimetres wide. In the same forest, 
Laughing Kookaburras and Green Rosellas, medium-sized birds, used hollows with entrance 
diameters often closer to ten centimetres, the kookaburra hollows a little roomier inside, as they are 
the larger of the two species. Meanwhile, a Yellow-tailed Black Cockatoo pair used a hollow with 
an entrance estimated at more than twenty centimetres in diameter.
26
 This figures well enough; 
body size has great bearing upon choice of hollow and entrance size.
27
 But sometimes behaviour 
can come into play.  
Two Red-tailed Black Cockatoos alight upon a senescent Salmon Gum, rickety and 
truncated, in a woodland remnant of southwest Western Australia. It’s mid spring and their chick 
calls from inside a large hollow within the old tree’s trunk. Surrounding them, in hollows of Salmon 
Gum and York Gum, the young of other cockatoo species are being raised. Indeed, as the pair sits, 
the white shape of a Western Long-billed Corella not fifty metres away slips headfirst into its own 
hollow to tend its hungry chick. The cockatoos are just a little larger than the corella. Accordingly, 
their hollow is a little larger, but the entrance is especially large, and shortly, a likely reason 
becomes apparent. Sweeping to the hollow’s entrance, the male turns. He directs his long tail, 
banded with red, into the cavity and begins to back downwards. Only after some long moments has 
he entirely disappeared, his deliberated exit from sight contrasting with the corella’s swift 
disappearance. With their backwards movement and long tails, Red-tailed Black Cockatoos, it 
seems, are unable to streamline themselves efficiently and require more space to make their entry, 
so choosing hollows with particularly large entrances.
28
 In fact, these cockatoos frequently nest in 
dead trees (which we visit in chapter four),
29
 for these can have very large hollows with large 
entrances.  
With size of hollow and entrance sorted out, the shape inside may need assessment, and 
should it not be right, alterations might be necessary. If, upon returning to the Messmate forest in 
Tasmania, you were invited into a hollow of the Laughing Kookaburras, you’d simply step through 
the entrance into the chamber. The same invitation from the Green Rosellas would call for a little 
more caution; their hollows drop down and back through the trunk or near-vertical limb, so might 
have you sliding a half, one or two metres before you hit the floor. But most impressive will be the 
Striated Pardalote hollows. In approximately half, after ducking through the small entrance, you 
will find yourself in a chamber, beyond which will be a narrow “doorway” leading to another 
chamber containing the nest. Most elaborate. Unusual to chance upon, too, one would imagine. 
Indeed, it is evident pardalotes, and also kookaburras, will undertake renovations to their hollows, 
excavating and shaping them to suit.
30
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They might be elaborate, but Striated Pardalote hollows are still small,
31
 as are, often, those 
of treecreepers.
32
 Small hollows and entrances are important for many of the forest’s smaller 
hollow-using residents.  
 
Small Matters 
 
For little bodies, likely to lose heat more readily than large bodies, a limited space into which heat 
can dissipate or a small entrance to prohibit its escape is advantageous in cool weather.
33
 Thus, 
small hollows and entrances are ideal. But another good reason for choosing small hollows, or at 
least hollows with small entrances, is to avoid being bossed around. 
Competition for hollows can be strong.
34
 After all, some offer more desirable features than 
others. So smaller animals are often prevented from using a hollow, or, if already living there, 
kicked out. In a eucalypt forest in Gippsland, Victoria, hollow-using birds, gliders, and marsupial 
mice, upon discovering nest boxes placed by researcher P. W. Menkhorst, proceeded to use some of 
these boxes for shelter or breeding, organising themselves according to the varying entrance sizes. 
However, one or two Mountain Brushtail Possums also discovered them. These possums are 
amongst the largest of Australia’s hollow-users. One (or both) invited themselves to inspect many 
of the boxes they could fit into, leaving, in the researcher’s words, “circumstantial evidence”, such 
as hairs, to tell the tale. This appeared to reduce further use by the other, smaller, animals. Those 
boxes actually occupied by a possum were most certainly not used again by the others.
35
 
This problem of having one’s hollow usurped is avoided or minimised by selecting small, or 
small-entrance, hollows.
36
 Alternatively, modifications can solve the problem. Tree Martins, 
This Striated Pardalote 
has just flown in to 
attend its nest within this 
very small (and perhaps 
renovated) tree hollow. 
Bribie Island, Qld.   
Photo: © CT, Birds 
Queensland, Image 
Library.   
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widespread across Australia, spending most of the day feeding in the air, are small birds. They like 
to nest in small hollows in large eucalypts, and if the entrance is too large, they will pack it with 
mud to keep out competitors,
37
 a strategy also used by birds in other parts of the world.
38
 This, it 
seems, usually works, although it has been known for a small bat to slip through and share a Tree 
Martin hollow.
39
  
 
Intrusion by a herbivorous Mountain Brushtail Possum might be annoying for a small 
hollow user. But it can become a little more alarming when a carnivore, such as an owl or goanna, 
comes to inspect.
40
 The solution is the same, however – small or small-entrance hollows, barring 
entry by the predator.
41
  
So small hollows, and hollows with small entrances, are an important part of forest life. 
Arising in early-maturing trees, the small hollows denote importance to these trees.
42
 But new 
hollows also form intermittently in late-mature or senescent trees. As the Rufous Treecreepers and 
Tree Martins have begun to reveal, these older trees are often more popular amongst the small folk. 
 
A gentle wind stirs the woodland, signalling the approaching dawn to the continent’s west, and a 
tiny red-brown bundle clambers down a woody shrub with startling rapidity and agility. Tail 
clasping branchlets and foliage as skilfully as hind feet, he is clearly a possum, specifically, a 
Western Pygmy-possum, scurrying now across the ground to the base of a large Salmon Gum, 
climbing a few metres then disappearing through a hole in the trunk barely wider than his body. 
Beyond the entrance hole, a cosy eucalypt-leaf nest awaits, for in similar fashion to the passerines, 
his kind, along with a number of mammals, construct a nest within their hollows.
43
 Two hours 
earlier, in wooded areas of south eastern Australia, his cousins, the Eastern Pygmy-possums, which 
appear to be declining in many regions, retired to their own daytime shelters. These include tree 
hollows, amongst other places, which might be very small.
44
  
A Tree Martin at a tree hollow 
that appeared to be its nest 
site, with mud or mud nest 
blocking part of the entrance. 
Hungerford, NSW.   
Photo: © Michael Todd.   
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The pygmy-possums, west and east, share the forests and woodlands with a colourful array 
of hollow-using mammals. They leap through night-time foliage, traverse branches with tail raised 
for balance, spiral around trunks, zip through canopy gaps, or sit in quiet observation; a varied 
assemblage of possums and gliders, marsupial mice, bats and, perhaps surprisingly, rodents. 
Nocturnal, elusive and often confined to wooded areas, these mammals are seldom encountered by, 
and little known to, many people. Indeed, the pygmy-possums can be particularly elusive and so 
small, even those trying to study them have trouble finding them.  
Scampering through some of the Eastern Pygmy-possum’s forests – about the trees, upon 
the ground – are some decidedly mouse-like hollow users, soft brown grey with prominent, beady 
eyes. Delicately elongate noses, however, distinguish them not as mice, but antechinuses. 
Antechinuses are scansorial, which means “climbing”, spending part of their lives on the ground 
and part in trees, often nesting in tree hollows.
45
 They’ve been keeping taxonomists busy, the Agile 
Antechinus in the far southern forests having only recently been distinguished as a separate species 
from the look-alike Brown Antechinus immediately northwards.
46
 The Agile, and perhaps Brown, 
Antechinuses usually select their hollow in a eucalypt – a Brown Barrel maybe, a Manna Gum, or a 
dead eucalypt – and might spend a large proportion of their time in there. Pulling in eucalypt leaves 
and twigs through the generally small entrances of about two to eight centimetres, they build 
spherical nests within the chamber, nests measuring about ten centimetres in diameter. In these, the 
antechinuses will congregate. Families or unrelated individuals will snuggle together – as many as 
eighteen have been recorded in a nest. Group huddling within a shared hollow is common for 
conserving heat.
47
  
 
 
An Agile Antechinus, her 
young clinging to her back, 
emerges from her nest 
situated within a small-
entrance Manna Gum 
hollow. Lees Creek, 
Brindabella Range, ACT.  
Photo: © Chris Dickman.   
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Meanwhile, in a Western Australian forest, a larger mouse-like marsupial is squeezing into a 
small-entrance hollow in a Marri to huddle with her young safely curled within a bark nest inside. 
With a spectacular black-brush tail that can be erected to make her appear nearly twice her size, she 
cannot be mistaken for any other than a Brush-tailed Phascogale. Grey-furred above, cream 
beneath, she is more arboreal (“tree-dwelling”) than the antechinuses. Her kin live in dry forests in 
various parts of Australia. There are only three phascogale species in Australia, and all have 
declined through human activity. Brush-tailed Phascogales, charming and quick-moving, sleep by 
day in hollows, those found in a Western Australian study to have small entrances about two and a 
half to six centimetres wide.
48
  
 
The pygmy-possums, antechinuses and phascogale bring an important lesson on the forest 
habitat. While they tend to nest in small hollows and so are able to use the small, newly forming 
hollows in early-mature trees, it is not necessarily these trees they seek. Older trees can be 
preferred. As trees get older and larger, it is true many of their hollows grow bigger,
49
 so becoming 
less suitable, it would seem, for small animals and more suitable for larger animals. However, 
entrances may remain small, particularly where the original shed branch was small, preventing 
access by large animals. Additionally, new hollows continue to arise in the ageing trees.
50
 It can be 
quite common to find the small residents preferentially using these larger hollows with the smaller 
entrances, or otherwise the new, small hollows, in the large old trees.
51
  
Above: A Brush-tailed Phascogale curls with her young in a 
leaf/bark nest in a tree hollow.  Photo: © Jiri Lochman / 
Lochman Transparencies 
Left: Habitat tree of Brush-tailed Phascogales: a large old 
Marri. Balban Forest, southwest WA.  Photo: © Susan Rhind.   
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Why would so many small animals favour hollows in larger, older trees? It may be because 
these trees harbour more invertebrates and other food sources. Or perhaps it’s just easier to find a 
suitable hollow in a tree with many to choose from.
52
 Maybe the thicker walls of larger trees offer a 
better microclimate.
53
 Maybe also, as the antechinuses and phascogale have flagged, it’s because 
some of them like to nest together in groups or they nest with their young; they require larger 
hollows to fit themselves and their nests inside, but still need the protection of small entrances.
54
 
Sugar Gliders might agree.  
A camper in a eucalypt forest may be lulled to sleep by the night-time “yap-yapping” of the 
Sugar Glider, smallish, blue-grey and pretty, with dark forehead blaze and thick tail. Sugar Gliders 
are widespread, common in places, in forests and woodlands circling the north, east and southeast 
of the continent.
55
 They are one of six species of gliders in Australia, all of which use, and appear to 
depend upon, tree hollows.
56
 Sugar Gliders shelter and breed in smaller-entrance hollows in large 
trees, often late-mature or dead eucalypts, sometimes fitting themselves through entrances about 
two to five centimetres in diameter although the hollows may be much larger inside.
57
 They build 
large, spherical eucalypt-leaf nests within the chamber and will huddle in these for warmth, with 
family groups of up to seven adults plus young.
58
 However, hollow-sharing may not always be 
about keeping warm. Sugar Gliders will huddle in warmer climates. Antechinuses will bypass some 
group nests to reach other group nests. Leadbeater’s Possums, small possums from Victoria’s tall 
forests, will groom each other in communal nests within hollows. Social matters, it seems, along 
with reproductive or protective needs, also call for hollow-sharing.
59
 But whatever the reason, group 
hollows, even if with small entrances, must be large enough inside to fit everybody in, and a big old 
tree is the most likely place to find such a hollow. 
Perhaps none can demonstrate so well the value of small and small-entrance hollows in 
larger, older trees as some quite different little animals who flit through treetops and gullies with 
lightening, membranous wings. Delightful, seemingly strange-bodied, they have a charisma that far 
exceeds their size. 
The night is only halfway through in a northern Victorian floodplain forest. Lifted upon 
outstretched wings, a small grey-white figure flies through the canopy, elegantly long ears assisting 
her ultrasonic navigation. It’s a long commute of several kilometres from the old farmland Yellow 
Boxes about which she has just been angling and diving for invertebrates, and she hasn’t yet had her 
fill for the night. But right now she has important business to attend. Reaching a patch within the 
forest particularly endowed with large, old trees, she hovers watchfully before dropping onto a 
large, dead River Red Gum. A fissure runs up its great trunk, not three centimetres wide, and she 
climbs through, wings now folded between her elongate forearms and small, furred body. Indeed, 
she is a bat – a Lesser Long-eared Bat. Other females of her kind are also arriving and climbing 
30 
 
through the fissure. Inside, the chamber is large – it needs to be to house so many individuals. It’s 
warm, too, with all the little bodies giving off metabolic heat, and she makes her way past many 
little ones upon the inside wall to her own two youngsters, kept warm in her absence by this 
communal arrangement, but eager to suckle. They are twins. Most of the young here are twins, a 
common occurrence amongst Lesser Long-eared Bats.
60
 
 
 
Fortunate is one who has had opportunity to encounter or hold an insectivorous bat (or 
“microbat”). They are delicate, many species only a few centimetres in length, yet vibrant. Bats are 
not marsupials, but placental mammals. Because many small bats navigate and locate prey through 
emitting ultrasonic calls and assessing the sounds that reflect back to them, they possess large, 
complex ear, and perhaps nasal, structures that give them a strikingly curious appearance. Added to 
this are elongated forearms and sideways-flexing hindlimbs between which is strung their thin 
flying membrane. This they generally fold neatly by their sides when assuming their common, 
upside-down daytime-roosting position; the larger fruit bats, on the other hand, wrap their flying 
membrane around the body when roosting.
61
  
Tree hollows are highly important to many small bats, with more than forty of Australia's 
fifty-plus microbat species using them for roosting, for winter hibernation in cooler climates and for 
raising young.
62
 They use different sized hollows, depending on gender, activities and season, all of 
which determine thermal needs.
63
 And because microbats are so small, these thermal needs can get 
quite specific. 
Microbats can easily lose body heat, as well as moisture, due to their small size.
64
 In fact, 
many lack the capacity of other mammals to regulate their body temperature, particularly those in 
temperate regions (away from the equator).
65
 As such, they might seek hollows that help contain 
their dissipated body heat or moisture – small hollows, hollows with thick walls, such as can be 
Above: A Lesser Long-eared Bat with dainty long ears. 
Right: The fissure running up this dead River Red 
Gum is the doorway to a Lesser Long-eared Bat 
maternity roost. Barmah State Forest, Vic.  
Photos: © Lindy Lumsden.   
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provided by large trees, or hollows in living trees, these being more insulating than dead trees. They 
may also at times favour hollows that maximise warmth from the sun – north-facing, free of 
surrounding vegetation, in sunny positions or in dead trees readily warmed.
66
 They must be careful, 
however. If they need to go into torpor (short hibernation to conserve energy) the hollow must not 
be so warm it prevents this.
67
 As well, those in the subtropics can become easily heat-stressed, so in 
warm months may seek cooler roost sites.
68
 Whether they roost alone or in groups might also 
change requirements for hollow temperature and size. Put simply, bat needs are complex (and not 
well understood). What arises from the research, however, is that no matter what the size or type of 
cavity used, they are often sought in large, old or dead trees.
69
  
Within the large trees – mature, late-mature and dead – of a eucalypt forest in south eastern 
Tasmania, very small cracks and cavities scattered about have been found to shelter four species of 
forest bats.
70
 So small were the cavities, the roosting bats “fitted snugly between two surfaces”, 
sometimes alone, sometimes with others of their species.
71
 Northwards, in mature and regenerating 
eucalypt forests in northern New South Wales, the Eastern Forest Bat, tiny and brown, has been 
found roosting in a range of hollows, from small hollows in branch extremities through to large 
hollows in trunks. These were mostly in large old trees, with dead trees used more during the 
mating season.
72
  
For rearing young, the requirements of many female hollow-using bats change. A large 
hollow is often sought. After the mating season, females of many bat species form maternity roosts 
where they give birth to and raise their young. The warm microclimate created by the presence of 
numerous individuals enhances growth of the young bats.
73
 Cave-roosting bats might select certain 
caves especially for their maternity roosts.
74
 Hollow-using bats are often found to seek large tree 
hollows, and these are likely to be in mature, old or dead trees.
75
  
The maternity roost of our lactating Lesser Long-eared Bat in the Victorian River Red Gum 
forest is typical for her species in this region, such roosts being mostly within trunk hollows in 
large, old, usually dead, River Red Gums, accessed via narrow cracks.
76
 The maternal bats shift 
these roosts frequently within a locality – every one or few days – so need patches that contain a 
number of these old or dead trees.
77
 Indeed, many hollow-using bats switch roosts regularly within 
a defined area, perhaps to deter predators or avoid build-up of microparasites;
78
 they need a handful 
of suitable trees in close range. 
When the time comes, back up in northern New South Wales, for females of the Eastern 
Forest Bat to give birth, they will establish maternity roosts in large hollows in old rainforest trees 
within eucalypt forest gullies. Some of these roosts are known to have over fifty adult females with, 
presumably, twice the number of young, as this is another species for which twins are common.
79
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What of males during the maternity season? Those of the Eastern Forest Bat are found to roost 
alone in small cavities, often in living and dead acacias.
80
  
We see then it is not only the value of small and large tree hollows the forest bats 
demonstrate, but the importance of having a selection of hollows. As such, the large, old or perhaps 
dead trees bearing a range of hollow sizes and types are of great value, having a fair chance of 
containing one hollow, or maybe a few, that will be suitable for the specific needs of bats at a given 
time.
81
 And with frequent switching of roosts within a particular forest patch, high densities of such 
trees are needed, perhaps twenty or thirty in one area.
82
  
 
So the bats and Sugar Gliders, the antechinuses and phascogales, the pygmy-possums and small 
forest birds go about their lives, doing their best to secure their safe hollows, many preferably 
within the larger, older trees. At the same time, others are seeking hollows in these trees. However, 
body size leaves them with little choice but to look for them here. 
 
Large Matters 
 
It’s high noon in a Northern Territory forest. In the hollow of a Darwin Stringybark a sizeable, 
shaggy-grey form with a handsome, long tail is fast asleep. It climbs trees like the possums and 
gliders (when awake), but is more closely related to the bats. It is the Black-footed Tree-rat, a 
placental mammal like the bats but from the rodent group. Worldwide, this group of gnawing 
mammals with their continuously growing incisor teeth is diverse, containing the likes of 
porcupines, squirrels and beavers. In Australia, however, the only native rodents to be found are 
mice and rats. One must not think of house mice and urban rats here. Our native rodents include a 
great range of forest, woodland, heathland, grassland and arid species – long-eared “rabbit rats”, 
nest-building stick-nest rats, dainty, darting, long-legged hopping-mice, and many others of various 
sizes, shapes and shades.
83
  
The Black-footed Tree-rat, with black feet and long black tail tipped with white, lives in 
eucalypt forests and woodlands in the tropical, monsoonal north. It appears to have undergone some 
decline. It is one of Australia's largest rodents, about twenty-five to thirty centimetres in length, plus 
longer tail, and in forests near Darwin in the Northern Territory it has a clear preference for 
sheltering by day within the largest available trees of its preferred species, the Darwin Stringybark, 
or otherwise dead eucalypts. These large trees are far less common here than smaller trees, but only 
they have hollows large enough to house this rat.
84
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As decay progresses within eucalypts, as trunks and limbs widen, their hollows may enlarge 
and deepen. Notably, increasingly larger branches breaking away over time leave larger entrances.
85
 
For some years these hollows can make homes for medium sized animals – Laughing Kookaburras, 
Green Rosellas and such – and eventually, perhaps after decades or centuries, those in trunks and 
large branches become accessible to larger animals – the Black-footed Tree-rat, cockatoos and a 
suite of others.
86
 These users of large hollows continue to be particular, demonstrating again the 
importance of a variety of hollows, such variety needed to suit the preferences of the different 
species. They also continue to demonstrate the importance of the old trees, including those so 
highly decayed and decrepit they might be dismissed by humans for having no apparent value at all. 
 
Large claws clasp the old trunk and a steel-grey figure with peach-cream underside and dark brushy 
tail steps over the edge of a circular, jutting protrusion left long ago when the great branch broke 
from the trunk. As a pale light touches the sky, the figure disappears into the dark centre and makes 
its way deep into the spacious, hollowed trunk. The tree is a Mountain Ash in Victoria’s Central 
Highlands, barely recognisable now, having lost so many branches and much of its upper trunk. But 
this is just how the Mountain Brushtail Possum likes it – highly decayed and diminished, maybe 
even dead, and containing large hollows with large entrances. A Myrtle Beech will do, too, that 
ancient, small-leaved rainforest tree also found in these forests, so long as it is well decayed with 
suitable hollows. Mountain Brushtail Possums, also called “Bobucks”, are large possums, and often 
sleep and breed in large tree hollows with large entrances in big old trees.
87
 Although closely 
related to the familiar Common Brushtail Possums, they are not well known since they keep to the 
Above: A Black-footed Tree Rat showing long, white-tipped 
tail.  Photo: © Kym Brennan 
Right: The rats choose large decayed Darwin Stringybarks to 
nest in, such as this one within Black-footed Tree Rat habitat. 
Berrimah, NT.  Photo: © Jenni Low Choy. 
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wetter, tall eucalypt forests and rainforests of southern New South Wales and Victoria and do not 
venture into urban areas.
88
 They are said to usurp the hollows of smaller animals, but really, they 
need to shelter and breed too, and not just any tree has the great big hollows they need. A little 
assertion is sometimes necessary.  
A little smaller than Mountain Brushtail Possums, but the largest of gliders, are Greater 
Gliders – long-tailed, long-furred and exceedingly fluffy. They are the most abundant arboreal 
species in their range.
89
 A night-time walk with a strong torch through mountain and coastal 
eucalypt forests of the east might reveal numerous Greater Gliders through the treetops, sitting 
quietly, long tails dropping downwards, round eyes gazing silently down at the light. Less easily 
observed are their tremendous glides of up to one hundred metres and which include sharp changes 
of direction. Curiously, Greater Gliders can be like soot and snow – some dark grey or dusky 
brown, others, even in the same area, light grey or cream.
90
 These gliders depend upon tree hollows 
for sleeping and raising their young, and swap hollows regularly, using a few or many within their 
home range. This may render hollows unsuitable for other species, even on days the hollows are not 
occupied, the seemingly vacant hollows perhaps containing the gliders’ scent. Like Mountain 
Brushtail Possums, Greater Gliders select large hollows with large entrances, perhaps eighteen 
centimetres or more in diameter, in the largest of eucalypts. Unlike Mountain Brushtail Possums, 
they prefer their hollows to be high in tall, living trees or only recently dead trees, these high 
positions possibly assisting their long glides when they emerge from their hollow in the evening.
91
  
 
Den tree of a Greater Glider, a hollowed 
Mountain Ash. Near Marysville, central Vic.   
Photo: © David Lindenmayer. 
A Greater Glider, with long fur and tail.   
Photo: © Queensland Museum, Gary Granitch.  
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Hollow-swapping by Greater Gliders, and many other hollow-users, may be for various 
reasons, including territory delineation or parasite avoidance.
92
 It may also be to confuse and evade 
predators, for roaming through some of the same eastern forests as these large gliders is a different 
large-hollow user, demonstrating another value of tree hollows – that of provisioning food. This 
hollow user is of the feathered kind, although not with melodious song or smiling, beady eyes, but 
fearsome talons, flesh-eating bill and fierce, piercing eyes.  
The deep, serene “woo hoo” carries far through the forest night. Shortly, it is met by an 
identical call nearly a kilometre away in a higher octave, and the Powerful Owl, so informed of the 
whereabouts of his mate, lifts his great wings to embark upon a silent hunt through the canopy. He 
is a mighty bird – Australia's largest owl – measuring well over half a metre in length with powerful 
talons beneath his brown and white barred plumage. There is a high density of large, hollowed trees 
here in his home range, providing ample prey. This will be particularly important now with nesting 
preparations underway to raise a brood in a large eucalypt hollow partway down the gully.
93
  
Owls, along with nightjars, as with the cockatoos and parrots, have a long history of hollow 
use. The owls appear to have evolved at least sixty million years ago, and may have been using 
hollows for much of this time.
94
 A number not only depend on tree hollows for breeding, but benefit 
from them by preying upon hollow-using animals.
95
 It is these our Powerful Owl now watches for 
with piercing, yellow eyes – Greater Gliders and Sugar Gliders, although he will take various 
mammals and birds. His eyes are characteristic of the hawk owl group, and, as in all owls, they are 
forward-facing to give him binocular vision for night-time hunting. While forward-facing eyes do 
not give the wide field of view of other birds, owls are compensated with extremely flexible necks 
to swivel their heads right around.
96
 Powerful Owls are uncommon, with broad-ranging pairs 
distributed sparsely in forests and woodlands of the southeast, although they will also occur in treed 
urban areas. They nest in very large hollows that can be up to seventy-five centimetres in diameter 
and nearly two metres deep, usually high in very large, old eucalypts, and generally in the denser, 
wetter gullies. Inside, the males will gather wood debris into a shallow bed. As with Greater 
Gliders, they tend to select their hollows in trees that are still living. In forests near Melbourne, 
Victoria, Powerful Owls have been found to preferentially nest in giant Mountain Grey Gums and 
Manna Gums estimated to be three hundred and fifty to five hundred years old. In these, they 
choose hollows sheltered by canopy foliage.
97
  
Dwelling also in some of the Powerful Owls’ wet eucalypt forests, but spreading to 
rainforests, are the elusive and rare Sooty Owls. Sooty-grey upper plumage is speckled with white 
in these nocturnal hunters, who possess exceptionally large eyes set into a flat, disk-shaped face so 
characteristic of their group – the masked owls. Eerie, descending night-time whistles, like falling 
bombshells, are often the only revelation of these secretive raptors. They are smaller than Powerful 
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Owls, yet also select large hollows for nesting and roosting, hollows perhaps fifty centimetres wide 
and up to three metres deep, usually in tall eucalypts in or at the edge of rainforest gullies, scraping 
debris from the hollow’s floor into a cup to hold their eggs.98 Their hollows are often vertical or 
near-vertical – like chimneys.99  
 
 
“Chimneys”, or large, upright spouts, arise as decay and strong winds cause the topmost 
parts of eucalypts to weaken and topple, the great, deep caverns within trunks or main upright limbs 
becoming accessible from the top.
100
 Diminished as they may be, old collapsing trees yet yield 
valuable habitat. In contrast to chimneys or spouts, branch breakage from trunks can provide “side-
door” access to the spacious trunk cavities;101 these doorways would seem to make fair 
compensation to the forest community for the loss of branch hollows that plummet with branches to 
the ground. Powerful Owls seeking access to spacious trunks and limbs will use either side or 
chimney-top access, but Sooty Owls display a preference for chimneys.
102
  
Another who takes advantage of vertical spouts appears, like the Powerful Owl, to do so for 
their size, rather than chimney-top orientation. The Western Ringtail Possum, in southwest Western 
Australia, is rare and endangered, due, it seems, to impacts on its habitat and predation by the 
introduced Fox.
103
 In Jarrah-Marri forest, large deep hollows in broken treetops, mostly in old trees 
perhaps hundreds of years old, or otherwise dead trees, were found in a study to be this possum’s 
most commonly used den sites. Entrances and hollows averaged nearly eighteen centimetres in 
diameter, while oft-used hollows dropped to average depths of over a metre and a half. Such 
spaciousness appeared to be the attraction, for non-vertical hollows in trunks or branches were also 
used so long as they were sufficiently deep. Following a fire, trees a little younger were used, the 
fire having forged large hollows within them.
104
  
A Sooty Owl at its nest hollow, 
which appears near-vertical, in 
a Flooded Gum in rainforest. 
The owl had eggs in the hollow 
and subsequently raised a 
brood. Near Walcha, NSW.   
Photo: © David Hollands.   
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The utility of cavernous vertical trunk hollows extends not only to large residents. Restricted 
mainly to tall, moist eucalypt forests of the Victorian Central Highlands is the rare and vulnerable 
Leadbeater’s Possum. Moving briskly about the trees with dark forehead blaze, it resembles a Sugar 
Glider, and indeed is closely related, but it lacks a gliding membrane and is smaller.
105
 Smallness 
aside, it sleeps and breeds in large trunk hollows in very large old trees, living or dead, with broken 
or dead tops, seemingly accessing the cavities from the top then chewing access holes farther down. 
The trees are most likely several hundred years old; many unfortunately have been lost through 
severe fires (particularly those of 2009), along with logging. Shredded bark nests, twenty to thirty 
centimetres in diameter, may sleep groups of possums – perhaps nine or more – and switching 
between trees (and groups!) is common, again illustrating the importance of multiple habitat trees. 
There must be something enticing about the possums’ nests or their hollows for a Sugar Glider has 
been known to steal in and share a night or two with the look-alike Leadbeater’s Possums.106  
 
Perforating and piping the old or dead eucalypts, the great, spacious caverns fashioned by decay or 
fire are immensely valuable to many large, and small, forest inhabitants. But, as we saw in chapter 
one, decay takes time. A eucalypt may not begin to start forming hollows until it is over one 
hundred years old, and it may take further decades or centuries until the hollows become accessible 
to larger animals, by which time the tree may be well into late maturity or nearing the end of its 
life.
107
 In Victoria, Messmate have been estimated to start producing hollows at one hundred and 
ten years, and Mountain Grey Gum, one hundred and thirty-five years, with the number and depth 
of hollows increasing for another few hundred years before the trees start to decline.
108
 Salmon 
Gums in remnant woodland, Western Australia, are estimated to take over one hundred and thirty 
years to reach a size at which they can provide hollows suitable for cockatoos.
109
 Blackbutts in 
northern New South Wales forming hollows usable by possums and gliders are found to be about 
one hundred and forty to one hundred and ninety years of age;
110
 in southeast Queensland, 
Blackbutts are expected to provide hollows for cockatoos at two hundred and ten years.
111
 Clearly, a 
worse-for-wear eucalypt is one becoming great habitat. 
The spritely Leadbeater’s Possums alert us to another service that tree hollows provide, for 
sometimes the properties of certain hollows impede their capacity to provide shelter in the ways 
described, and other forms of habitat arise. Some hollows have hardened wood at their base instead 
of a porous mudguts floor,
112
 and they fill with rainwater. From these mini reservoirs, Leadbeater’s 
Possums have been seen to drink. These watering stations can reduce the need for tree dwellers to 
leave their trees in search of water.
113
 The watery microhabitats are important in other ways, too. 
Within them, there may live rare or undescribed invertebrates. Further, little worlds unto 
themselves, they might cradle unique micro-communities with a complex web of invertebrate 
interactions.
114
 Additionally, water-filled tree hollows can provide ideal breeding habitat for frogs. 
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Slippery and Scaly Matters  
 
Fletcher’s Frog is reddish, brownish, perhaps even greenish, with silver-grey thighs and blotchy 
black stripe from nose to shoulder. It inhabits rainforest and wet eucalypt forests in northern New 
South Wales and southeast Queensland, plopping to the bottom of a puddle should danger approach 
to look like a bright gemstone. It is a hollow-using frog.
115
 We have seen a Roth’s Tree Frog with 
yellow and black thighs disappearing into a tree hollow. A number of frogs are known to seek the 
refuge and thermal benefits of tree hollows, perhaps for daytime or night-time denning, escaping 
potential predators or laying eggs.
116
 Fletcher’s Frog is known for the latter, laying its eggs in 
water-filled tree hollows, which provide both eggs and tadpoles with the watery environment they 
need. Eggs, tadpoles, and an adult frog have been found in water-filled hollows in buttress roots of 
the moist-forest tree, Brush Box, as well as strangler fig species, in southeast Queensland.
117
  
 
This reproductive habit of Fletcher’s Frog demonstrates a characteristic common to all frogs 
inherited from their water-dwelling ancestors – a dependency on wet or moist environments for 
breeding. Amphibian eggs, encased in only a jelly-like coat, are subject to drying out, so need to be 
laid somewhere moist or wet. The juveniles (larvae or tadpoles) also require water. So while many 
amphibians spend much of their life on land, they must return to water, or moist places, to breed. 
Otherwise they need a mechanism by which the young are kept well-watered – remarkably, in some 
frogs and most salamanders, the juveniles remain within the egg, perhaps even contained within or 
upon the parent’s body.118 However, for the more “ordinary” frogs like Fletcher’s Frog living away 
from creeks or ponds, a water-filled tree hollow can be just the place for reproduction. 
Besides reproduction, the relatively humid microclimate within tree hollows could be a 
welcome retreat for arboreal frogs at risk of drying out,
119
 for another ancestral characteristic of 
frogs is porous skin through which water can be lost. Adult amphibians have lungs, but exchange of 
oxygen and carbon dioxide also occurs through skin pores. In moist environments, water is taken up 
through these pores, but in dry environments it is lost through them and the animals can desiccate. 
Additionally, the skin must be moist for gas exchange, so numerous skin glands secrete a 
moistening substance, mucus-like and slippery, which uses much body water.
120
 Hollows tend to be 
A Fletcher’s Frog with 
silver-grey thighs. 
Springbrook, Qld.   
Photo: © Denise Elias.   
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more humid than the external environment, particularly those within living trees as these hollows 
contain water in their walls.
121
 They thus can make ideal refuges for frogs living away from water. 
Frogs are not as well-studied by humans as are mammals or birds, but we might assume they select 
hollows in accordance with body size. 
 
The afternoon sun bears down on a Forest Red Gum along the central Queensland coast. Within one 
of its hollows, there rests a small, pale-green frog, her legs, with yellow, webbed feet, drawn close 
to her body. Her belly is yellow, her thighs – currently concealed – stunning purple-brown with a 
blue sheen. She is a Dainty Tree Frog.
122
 As her name suggests, she is from the tree frog family, 
whose members generally have large finger and toe pads that provide adhesion to enable climbing. 
Glands within these enlarged pads secrete a glue-like fluid when the foot or hand is placed upon a 
surface.
123
  
 
Another tree frog that has been known to use hollows is the Peppered Tree Frog, making 
“chuck-chuck” calls from trees and shrubs beside water in New South Wales, white speckles 
spilling over its dull, marbled grey-green coat. Recorded only on the New England tableland, it 
unfortunately has not been found for decades, meaning it may be extinct.
124
  
Widespread, is the Green Tree Frog, large and green with irises of gold, which can be heard 
calling from tree hollows in northern and eastern Australia, particularly during the dry season. It 
will hide in trunk and limb hollows of large eucalypts lining rivers and creeks, but is found, too, in 
other places that are moist – your bathroom perhaps, or your letter box.125  
In eucalypt woodlands on the other side of the continent, another little figure with 
specialised adhesive toe pads to enable climbing and clinging upside-down is taking refuge within 
hollows. However, it has a tail – a leaf-shaped tail – upon which are dribbled silvery reticulations 
A Dainty Tree Frog 
climbing a eucalypt. 
Photo: © Sharlene Phillips, 
OneEyedFrog.   
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that run up its spine. It is a Reticulated Velvet Gecko, for alongside frogs and mammals and birds, 
reptiles, too, are seeking hollows,
126
 if indeed there could be any hollows left with so many using 
them. Geckos are a diverse family of lizards with soft “skin” (actually scales), and large, protruding 
eyes for night-time vision. Although many, like tree frogs, have expanded digits that adhere to a 
surface, they lack the sticky “glue” of the frogs.127  
Velvet geckos, a group of fifteen species found only in Australia, have particularly smooth, 
velvety scales. Our Reticulated Velvet Gecko is amongst them. Dwelling in trees in southwest 
Western Australia, the Reticulated Velvet Gecko is restricted mostly to small, isolated woodland 
patches, including roadside verges and windbreaks, due to intensive clearing for wheat cultivation. 
Within one patch, it is found to shelter within hollow trunks and limbs of Salmon Gums and 
Gimlets, displaying a distinct preference for, and possibly restricted to, these smooth-barked 
eucalypts, even though a third eucalypt, the rough-barked York Gum, is common. Like many 
hollow-users, Reticulated Velvet Geckos select the older, larger trees of their preferred species, 
seemingly because the large quantity of dead limbs and foliage ensures adequate supplies of 
hollows and food.
128
  
 
 
As the geckos sleep, robust, spotty figures are soaking up the north Australian sunshine. 
They are Spotted Tree Monitors, in woodlands, forests and some rainforests of the north, basking 
and foraging on tree trunks during the day and sheltering overnight within hollow trunks and limbs. 
Large lizards, they reach about sixty centimetres in length, and prey on insects and smaller 
lizards.
129
 Indeed, goannas (or monitors) include the world’s largest lizards, and all are 
carnivorous.
130
  
This carnivory draws an even larger goanna to tree hollows, and, likely, to bush picnics. The 
Lace Monitor, living in forests, rainforests and woodlands throughout the east, is Australia’s 
second-largest goanna, sometimes attaining body lengths of over two metres. Such sizes, however, 
do not make it slow. Often foraging on the ground, this great lizard will quickly dash to and climb a 
Not conforming to description, 
this Reticulated Velvet Gecko 
with regenerated tail on a Salmon 
Gum does not display 
reticulations. Charles Darwin 
Nature Reserve, WA.   
Photo: © Steve Wilson.   
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nearby tree if disturbed. Accentuating its great size, scaly skin crumples where limbs and body 
bend, and folds of yellow skin hang at the throat, distending like a balloon if threatened. Lace 
Monitors will shelter in hollow trunks and limbs, and, like owls, shape their feeding strategy around 
tree hollows, investigating these and crevices in search of food. This may include small mammals, 
small reptiles, nestling birds, insects and carrion (and sandwiches).
131
  
 
 
Meanwhile, in selected trunk and limb hollows through eastern New South Wales and into 
Victoria, another is curled. And curled again. Yellow or cream diamonds stud the length of its 
glossy, olive-black, rather elongated body – a Diamond Python, beautifully jewelled and 
endangered in Victoria. 
132
 It is wise to take caution when snakes are encountered. However, not all 
are dangerous to humans and, dangerous or not, all members of this remarkable, colourful 
assemblage are part of nature’s intricate web. Diamond Pythons are of the non-dangerous kind, 
possessing no venom and killing their prey of birds and mammals by coiling around and suffocating 
them, the method of all pythons and constrictors.
133
 They are the snakes you might find around your 
shoulders at reptile demonstrations.  
Curled peacefully in the hollow of a Sydney Peppermint – a very large peppermint with 
many hollows – in a summertime New South Wales forest is another snake. Speckled with bright-
yellow dots over a black body, it resembles a Diamond Python, but is actually an elapid (venomous) 
snake, one of only three species of elapids that climbs trees. A handsome broad head brings it the 
name, Broad-headed Snake. These snakes are restricted to a small area around Sydney, and, due to 
habitat loss, are endangered.
134
 They shelter amidst crevices and rocks of Sydney sandstone rocky 
outcrops; removal of rocks for garden ornaments threatens their survival. For some time it was 
thought they lived only here. However, detailed study has found during warmer months when the 
rocks become too hot for daytime sheltering, the snakes take to adjacent forests to shelter high in 
eucalypt hollows, particularly choosing the largest eucalypts, along with dead eucalypts. Of the live 
A Lace Monitor ascending a tree. 
Springbrook National Park, Qld.  
Photo: © Anne Rasmussen.   
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eucalypts, Sydney Peppermints, Grey Gums and Red Bloodwoods are favoured. The snakes select 
not only the largest trees, but those with the most hollows.
135
 Perhaps, once again, trees with many 
hollows are more likely to contain a suitable hollow. Maybe also, multiple-hollowed large or dead 
trees are where their prey tend to live, which include small mammals.
136
 If so, we see again another 
species designing at least some of its feeding strategy around tree hollows.  
 
 
 
* * * 
 
Hollows in old eucalypts, created through intricacies of decay and the force of fire, provide so many 
forest and woodland dwellers with places they need to keep their lives revolving – sleeping and 
breeding sites, shelter and retreat sites, social sites, feeding sites. Cockatoos and kookaburras; 
parrots and pardalotes; possums and gliders; geckoes and goannas; phascogales and frogs; skinks 
and snakes; bats, antechinuses, treecreepers, owls; these hollow users demonstrate the need for a 
variety of hollows – small, medium and large; walls living or dead; differing entrance sizes, internal 
dimensions and microclimates; and positioned variously about the tree. They demonstrate, too, the 
importance in the forests and woodlands of different eucalypt species spanning a range of ages and 
decay stages, and the importance of numerous habitat trees. 
Are hollows the only important feature of old eucalypts? Despite the attention hollows 
receive, there are actually other significant features of the old trees. One is their widening coats that 
split and peel as trunks and limbs thicken, drawing the interest of a great many forest residents. 
 
 
A Broad-headed Snake 
upon a eucalypt, 
demonstrating its tree-
climbing habit. Yengo 
National Park, NSW.  
Photo: © Benjamin Croak.   
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Photo: © Denise Elias. 
 
3 
THICK BARK, LOOSE BARK – LARDERS AND LODGING 
 
Little paws stop scurrying now and then to reach into crevices; tiny, sharp teeth pull at loose bark. 
As a crescent moon lifts above the dry forest canopy the hunt is on for invertebrates – upon the 
bark, between it, beneath it. The nimble marsupial, trailing its brushy black tail, is intent. Bark 
invertebrates make up much of its diet, especially beetles, large spiders and large ants. Observations 
of Brush-tailed Phascogales during night-time forages in a box–ironbark forest, northeast Victoria, 
reveal these items constitute the majority of these little marsupials’ prey, taken from the bark 
surface, picked out from bark crevices or uncovered as they tear the bark away.
1
 
The shedding of vast amounts of bark is a peculiar characteristic of Australia’s eucalypts, 
particularly in the south of the continent.
2
 Smooth-barked eucalypts, such as gum-barks, shed 
prolifically, their bark flaking or peeling annually from trunks and branches, while rough-barked 
eucalypts, such as stringybarks, usually shed from just upper trunks or outer branches.
3
 Time 
endowing it with a generous surface area, a large old eucalypt will produce greater quantities of 
loose bark than one smaller and younger of the same species.
4
 In mountainous forests of Mountain 
Ash, Alpine Ash and Shining Gum in south eastern Australia, old trees shed substantial amounts of 
bark, young trees producing far less.
5
 Similarly, in coastal forests of south eastern New South 
Wales, older eucalypts will produce more loose and peeling bark – ribbons, large sheets, large 
flakes – than younger trees.6 Bark also thickens with increasing tree size, at the lower trunk 
particularly. Here it may loosen in great heavy plates or strips, or cling thickly – furrowed, scaly or 
fissured.
7
 
As the old bark hardens and splits, or peels away, a multitude of crevices, furrows and tiny 
caverns appear about the eucalypts, increasing over time as girths and limbs widen. Upon this 
micro-world is centred an array of life; it is tremendously important habitat, the peeling bark in 
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particular a unique resource in eucalypt forest or woodland systems.
8
 Although this habitat afforded 
by old bark may pass unnoticed by humans, the forest residents don’t miss it. They are acutely 
aware it provides a rich food store, along with shelter. It can even provide places for plants to grow. 
Looking first to the smallest of bark dwellers, the oft-overlooked invertebrates, we see shelter and 
food in concert, their almost countless presence turning bark into a rich and rewarding foraging 
place. 
 
The Little Residents 
 
Invertebrates abound on the large eucalypts with lots of bark, although you might have to probe 
closely to find them all. Ants are prominent on the bark surface, trailing from ground nests into the 
trees to feed, then trailing back down. Moths, flies and wasps rest upon the bark. Beetles and bugs 
are here and there; spiders, too. But hiding underneath as the bark begins to loosen are many more – 
beetles and bugs again, mites and weevils, cockroaches and centipedes, scorpions, various larvae, 
different types of spiders.
9
 A study in Western Australian forest and woodland finds the number of 
invertebrate species on or under the bark of a selection of mature Wandoo to reach nearly five 
hundred; at another site, the bark of some mature Jarrah is found to harbour over three hundred 
species.
10
   
 
Some bark invertebrates shelter beneath bark during the day, slipping off at night time to the 
canopy, or perhaps the ground, to feed. Others might spend all their lives beneath loose bark, 
venturing nowhere else.
11
 Some even appear to live only upon or within the bark of a preferred 
eucalypt species, making that eucalypt very important to their existence. Indeed, on the northern 
tablelands of New South Wales, the different eucalypt species have been estimated to harbour their 
own special assemblage of two or three hundred bark invertebrates.
12
 
The more bark there is and the more complex, with hideaway cracks and crevices and 
loosening bits, the more bark invertebrates there will be.
13
 Loosening bark makes particularly 
popular habitat, for as it starts to detach, crevice-like spaces appear between the wood and bark, 
An insect upon eucalypt bark, a larva/pupa between it, and a weevil upon it.  Left and centre: Brisbane Forest Park, Qld.  
Right: Springbrook, Qld.  Photos: © Denise Elias. 
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providing well-protected microenvironments. Unfortunately, it’s only temporary; in time, the bark 
peels away completely, exposing these cosy hiding places and forcing the little inhabitants to 
migrate elsewhere. Often they follow on the bark’s “heels”. When Manna Gums in the Brindabella 
Range, Australian Capital Territory, shed their tremendous bark ribbons over summer and drop 
them to the ground, their rich invertebrate fauna – which may include beetles, spiders, scorpions, 
insects and centipedes – tend to migrate to the tree bases, seeking autumn and winter refuge beneath 
the old, accumulated bark. If not the bark, they will shelter beneath other debris upon the ground.
14
 
But there is also another option. Peeled strips of eucalypt bark may remain hanging in certain 
eucalypt species, coiled tightly. Within these coils are more protected hideouts.
15
  
Despite their various hidey-holes, bark invertebrates cannot evade the watchful eyes of other 
forest residents. Worldwide, invertebrates bear the role of being a vital source of food for all 
vertebrate (backboned) groups – fish, amphibians, reptiles, birds and mammals.16 Likewise, they are 
the main food item for most of Australia’s forest birds,17 and for many of these birds, eucalypt bark 
is one of the most popular foraging places. Throughout the temperate (southern) eucalypt forests, 
insectivorous birds take ten to twenty-five per cent of their prey from bark.
18
 In one of these 
southern forest localities – the southern tablelands of New South Wales and Victoria – eucalypt 
bark has been found the second most important foraging substrate for birds, accounting for twenty-
five per cent of all feeding (the other major substrates being foliage, ground and air). Some birds 
here are actually “bark specialists”, obtaining most, or even all, food from upon or beneath bark. 
Even further, bark loose and hanging forms a distinctive substrate in its own right. Two southern 
tablelands birds, the Crested Shrike-tit and White-eared Honeyeater, feed from this loose, hanging 
bark above all else.
19
 
 
Foraging 
 
It may be profitable, but bark is not always easy to manipulate. It can, at times, be thick and tough. 
If you don’t have sharp teeth like those of the phascogale to prise it or tear it apart, you need 
something else. 
A strong bill grasps a loosening piece of bark from the Blue Gum and tears it from the trunk. 
In an instant, a beetle and small spider sheltering beneath are snapped up, and the honeyeater, 
calling to its noisy flock flying about the trees, flits to a nearby limb to repeat the operation. Strong 
bills are characteristic of many bark-foraging birds, not least this one, the aptly-named Strong-billed 
Honeyeater, a sociable bird of both wet and drier eucalypt forests of Tasmania and the Bass Strait 
islands, tinged olive with black and white face. It feeds almost exclusively from eucalypt trunks and 
larger branches, tearing away bark in search of spiders, beetles, ants, bugs and weevils.
20
 It may 
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strike you as curious for a honeyeater to be searching bark for invertebrates, as honeyeaters are 
typically associated with nectar feeding. However, all Australian honeyeaters feed upon 
invertebrates to some degree as a supplement to nectar or other foods.
21
 
 
Meanwhile, a group of small birds in busy chatter descend upon a Broad-leaved Stringybark 
in a eucalypt forest east of Armidale, north eastern New South Wales. Stout forms streaked grey 
brown, with noticeably short tails, they are Varied Sittellas. Varied Sittellas occur widely through 
Australia’s forests and woodlands, manifesting as different races in different regions. This group 
belongs specifically to the Orange-winged race of the southeast. The stringybark’s outer branches 
are peeling, promising great rewards for peckish birds. Responding to this invitation, the chattering 
group members make their way inwards and outwards along the branches with rapid, erratic 
movements; upside-down, right-way-up, spiralling right around, as they search and prise the bark, 
uncovering larvae, beetles, bugs and spiders with their short bills, even prising large crickets up to 
three centimetres long – gargantuan prey for these small hunters.22 
Varied Sittellas belong to a special group of bark foragers, specifically designed to climb 
along bark. While most bark foragers, including the Strong-billed Honeyeaters, will fly about the 
trees to feed upon or beneath bark, Varied Sittellas have especially short, stout legs, long toes and 
strong, curved claws that enable them to climb trunks or branches to find hiding invertebrates. 
Treecreepers, the other members of the group, come in a similar design, able to steadily climb 
trunks and limbs with strong feet, one following the other, in search of prey.
23
  
A silhouette of a Red-
browed Treecreeper 
shows the large feet and 
claws that enable 
climbing and clinging, 
even upside-down. 
Wollomombi Falls, NSW.  
Photo: © Richard Noske.   
Strong-billed Honeyeaters 
probing and prising loose 
bark. Mt. Field National 
Park, Tas.   
Photos: © Jill and Ian 
Brown. 
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With such similarity in body design, the sittellas and treecreepers might, where they occur 
together, compete for the bark resource. Indeed, in the forest in which the sittellas are foraging, a 
small group of Red-browed Treecreepers, with their dappled undersides, is also foraging, at times in 
the same stringybarks, on the same outer branches, if not over in the Fuzzy Boxes or the Apple 
Boxes. However, the treecreepers leave a number of beetles, bugs and the like for the sittellas, 
sweeping up many ants instead. At the same time, some solitary White-throated Treecreepers are 
here and there in these trees searching for ants and other invertebrates. It would be getting a little 
crowded except the White-throated Treecreepers stay away from the outer branches and forage 
upon the fibrous bark of the inner branches and trunks – a clever partitioning strategy to avoid 
squabbles over ants. Defying gravity, the White-throated Treecreepers traverse the branches’ 
undersides with strong feet and claws, probing and prying into fissures and crevices, at times 
sending tongues into the deepest reaches to capture hiding invertebrates.
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While these bark specialists fly about, twirl around or traverse trunks and branches for a 
meal, a Crested Shrike-tit on the New South Wales–Victorian southern tablelands has his eye on the 
bark coils draping from the Manna Gums. Recall, Crested Shrike-tits are one of two species that 
feed especially from loose and hanging bark in these forests. Distinctive birds, impressive black 
crests of erectile feathers top their black and white heads, these contrasting starkly with bright-
yellow bellies. Tearing apart the bark coils with large, strong bill, the hungry shrike-tit inspects 
them thoroughly for insects and spiders.
25
 
 
Flocking to Swamp Gums in these tableland forests during winter when the gums shed their 
bark are White-eared Honeyeaters, their rich “chirrups” embossing the morning air. They are our 
second loose-bark specialist, probing at the bark just where it is detaching.
26
 But White-eared 
Honeyeaters do not search only for invertebrates. There are other delicacies upon and beneath bark, 
A Crested Shrike-tit 
looking intent upon a 
loose bark coil. Gold 
Creek Rd, Brisbane.  
Photo: © Jill and Ian 
Brown. 
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sugary sweet, which these honeyeaters and many others cannot resist. It is insects, however, 
responsible for their production. 
 
Sap-sucking aphids, psyllids and coccids can benefit from their waste products being popular 
amongst larger animals when the wastes are removed, but not, of course, when it costs them their 
lives. These little insects reside under eucalypt bark usually in upper branches, although sometimes 
they sit upon the bark or leaves. From whichever position, they ingest the trees’ sap then excrete 
any unneeded sugars, in their original or slightly altered form, as syrupy sweet droplets. Humans 
call it “honeydew” and wildlife flock to it – birds, mammals, ants, the latter found to send trails up 
trees to places where it collects. Ants take it in fair exchange, but birds and mammals often ingest 
the aphids, psyllids or coccids along with the honeydew. New sugars not found in the original sap 
may also be present in honeydew, possibly along with amino acids, proteins, minerals and 
vitamins.
27
 The sweet droplets collect moderately, sometimes thickly, on branches and leaves, and 
can be abundant beneath loose bark, particularly of smooth-barked eucalypts, providing a rich and 
prized carbohydrate.
28
 
Honeydew is not the only sweet treat found upon eucalypts. Exuding from trunks, branches 
and leaves of eucalypts at points of insect damage is the sugary secretion, “manna”. Manna is 
formed from sap, but is actually a different substance, comprised of different combinations of 
sugars. On trunks and larger branches it may harden, having oozed a few centimetres from the 
wound. On leaves and twigs, it appears as small white droplets. An enzyme secreted from the 
responsible insect, perhaps in its saliva, appears to cause the transformation of sap into manna, for 
human attempts to create manna through inflicting damage upon eucalypts fail, producing only sap 
flow. Thus, while manna is a plant exudate, its production depends upon insects. Injury from leaf-
miners will produce manna, or injury from the larvae of moths, flies and beetles, which may shelter 
beneath bark.
29
 Sweet and readily digestible, manna is another important carbohydrate sought by 
birds, mammals and ants.
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Sap and nectar are other sugary foods sought by wildlife from eucalypts, often in 
conjunction with honeydew and manna. However, it is honeydew and manna that have a strong 
association with loose bark.
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As the White-eared Honeyeaters raid their Swamp Gums for invertebrates and sweet exudates, they 
are joined by Crescent Honeyeaters. Bright-yellow edgings of wings and tails flash through crowns 
as the Crescent Honeyeaters, usually nectar-feeders, probe the loose bark for exudate treasures.
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The two honeyeaters can also be found in Victoria’s Snow Gum woodlands, feeding upon exudates 
from the loosening bark of Snow Gums.
33
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In southern Victoria, meanwhile, another honeyeater echoes the bark-feeding routine, taking 
manna, honeydew and invertebrates from the bark surface or underside of loose bark strips of 
Swamp Gums and Mountain Swamp Gums. It hovers, at times, at trunks or perches upon the loose 
bark itself. Brown, olive and yellow, this honeyeater has distinctive chrome-yellow feather tufts 
over its ears, revealing it as one of four subspecies of Yellow-tufted Honeyeaters. It is the rare and 
endangered Helmeted Honeyeater. Human clearance of its habitat has left it restricted to a small 
forest area in Victoria where ecologists and naturalists are endeavouring to preserve it. As the food 
sources associated with bark, not to mention the perching sites, are highly important to Helmeted 
Honeyeaters, the presence of bark-shedding trees within their home ranges, along with other habitat 
such as thick teatree for breeding, become most important to their preservation.
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It is little wonder, with so much loose and hanging bark hiding so many delicacies, that 
these and many other birds are adapted to bark feeding, equipped with specially designed strong 
bills for tearing or prising bark, or sturdy legs, feet and claws for climbing. However, as our Brush-
tailed Phascogale has revealed, birds are not the only ones to dine here, and when daylight fades 
and the honeyeaters and friends settle for the night, another prominent group of bark foragers 
emerges, joining the phascogale to take a turn at mining this rich reservoir. Mammals, you may no 
longer be surprised, can be partial to bark invertebrates. Additionally, they share with the birds a 
sweet tooth – they can be fond, extremely fond, of manna and honeydew.  
 
It’s not long after dusk in a tall, moist forest in Victoria. From a eucalypt hollow peers a handsome 
grey-yellow face, pink nose sniffing the air cautiously, large ears fully alert. From behind, two 
others are stirring, and the glider completes his exit, his cream-yellow underside and long, thick tail 
now fully visible. He is a Yellow-bellied Glider. Although widespread through the eastern and 
south eastern forests, Yellow-bellied Gliders are not easily encountered as they exist at low 
densities. But gurgly, scream-like calls in the night-time forest, in startling contrast to their sweet 
appearance, will jolt you to awareness of their presence. Medium sized, vocal, the gliders have a 
fondness for sweet exudates, along with invertebrates.  
Tonight, as usual, this glider and his family will obtain much honeydew and invertebrates 
from eucalypt bark.
35
 Gliding to a smooth-barked Mountain Grey Gum, the glider feeds initially 
upon sap from an incision he makes in its trunk, before climbing upwards. He then sniffs the 
loosening bark on an outer branch, and shortly, tears away strips, only to discard them and carefully 
study the exposed branch surface. This, he licks eagerly, sweeping up invertebrates and honeydew 
with pink tongue before progressing to the next branch. Meanwhile, his mate, having emerged a few 
minutes after him, has made her way to another Mountain Grey Gum a little farther up the hill. 
Finding a foothold for her hind feet, she hangs upside-down to reach some thick bark coils, 
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unravelling them to access sheltering invertebrates such as beetles and caterpillars. As they forage, 
their son, born to them nearly two years prior and now a sub-adult, has left the hollow and ventured 
off for the long bark ribbons of a Mountain Ash down in the gully. Here, he systematically searches 
the ribbons for invertebrates and honeydew, licking their surface and licking areas of trunk 
previously concealed beneath the woody drapes.
36
  
 
Yellow-bellied Gliders are large for this way of feeding. Usually, exudate and invertebrate 
feeders are smaller, as the amount of invertebrates and plant exudates (also including eucalypt sap 
or acacia gum) that can be collected in any one day or night provides only so much energy and 
protein, not as much as a day or night's collection of leaves, grass or vertebrate flesh.
37
 This does 
not mean exudates and invertebrates are inferior foods; they are excellent sources of carbohydrate, 
and protein and fat, respectively.
38
 But while they satisfy energy needs of small animals, larger 
animals have greater needs, yet cannot necessarily gather more invertebrates or exudates in a given 
day or night. So those a bit larger than Yellow-bellied Gliders who feed upon these foods must 
supplement their diets, perhaps with fruit. Even larger animals must eat other fare entirely – leaves, 
grass or flesh.
39
   
This is why Yellow-bellied Gliders exist at low densities. To find enough food, they must 
range over a large area with their family and do not permit other individuals or families to intrude 
upon this home range (nor can they intrude upon that of others).
40
 It means they need large tracts of 
A Yellow-bellied Glider 
with thick tail upon a 
eucalypt trunk (most 
likely Manna Gum). 
Timbarra River, Vic.   
Photo: © John Olden, 
Mammal Survey Group 
of Victoria. 
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forest. This is particularly so towards the south, where food sources can be scanty or unpredictable. 
Northwards, with food more plentiful, their home ranges decrease in size, and more individuals can 
be found in an area.
41
 
The other bark-foraging exudivore-insectivores of the eucalypt forests are smaller. However, 
smallness can create its own challenges. 
In an old eucalypt forest near Bombala, south eastern New South Wales, a Feathertail 
Glider, tiny and nimble, searches for invertebrates and honeydew through loose bark of the upper 
trunk and branches of a Brown Barrel. It has been spending a large amount of its feeding time here 
in the treetop. While Feathertail Gliders consume other foods, such as nectar and pollen, for this 
glider in this forest, the shedding bark is the most important foraging substrate. And Brown Barrels, 
particularly the large ones, are by far its favourite foraging trees.
42
 But these are rough-barked trees. 
While they shed more bark than the other rough-barked species, they do not shed as much as the 
smooth-barked species growing at this site. Why then does this glider prefer the Brown Barrels?   
We know that strong teeth or bills are needed for tearing up bark and extracting 
invertebrates. Feathertail Gliders, however, the smallest of all Australian gliders, are delicate little 
things and may not be able to break open the tough bark ribbons of smooth-barked eucalypts. 
Hunting bark invertebrates from Brown Barrels is far easier, for when Brown Barrels shed bark 
from upper trunks and branches, the bark does not fall away rapidly as it does in smooth-barked 
eucalypts (leaving exposed invertebrates to migrate elsewhere), but remains attached to the tree, 
albeit loose, for some time. This provides longer-term home sites for invertebrates, and here they 
are easier to access by Feathertail Gliders.
43
 So eucalypts that shed comparatively little bark can 
provide important loose-bark habitat. It is for the same reason that honeydew, popular with the 
gliders, abounds upon the Brown Barrels. Honeydew-producing insects live only upon the tree 
itself, usually in the upper trunk and branches, and not upon bark that has fallen away.
44
 So the slow 
peeling of Brown Barrel bark provides the honeydew producers with prolonged loose-bark habitat. 
Most opportune for the little gliders.  
Although not exploited by Feathertail Gliders, the smooth-barked eucalypts in this New 
South Wales forest receive their share of scrutiny, for here also live Sugar Gliders. Larger than 
Feathertail Gliders, these small, blue-grey gliders with dark forehead blaze are able to crack open 
the hardened bark ribbons that hang from the smooth-barked eucalypts to feed upon hiding 
invertebrates.
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 They exert their little muscles on loose bark elsewhere, too. Southwards during 
winter-time, in remnant forest patches in South Gippsland, Victoria, Sugar Gliders tear away fresh 
strips of eucalypt bark from branches to uncover click beetles spending the winter in this 
supposedly safe place beneath the bark. These make an important contribution to the gliders’ diet 
during this season when other invertebrates are hard to come by.
46
 The gliders also lick honeydew 
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from beneath loose bark in these forests, and from smooth outer branches of eucalypts, at times 
ingesting large quantities of psyllids in the process.
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Nearby, spending the day safe from mammals within curled strips of eucalypt bark in 
Victoria’s Central Highlands are tree crickets. These large crickets are an important component of 
the diet of Leadbeater’s Possums, and as they emerge at night time, they are preyed upon by the 
possums.
48
 Leadbeater’s Possums also spend much time licking trunks and branches of eucalypts, 
such as Mountain Ash, most likely feasting upon honeydew and other sweet exudates. It can be 
tricky for ecologists to see exactly what is being consumed up there in the canopy, but analysis of 
Leadbeater’s Possums scats (droppings) reveals the remains of honeydew-producing psyllids. These 
psyllids, residing beneath loose bark in the upper trunks and branches of the Mountain Ash, are 
presumably swept up accidentally by little honeydew-seeking tongues.
49
 
Psyllids in drier forests home to the Squirrel Glider fall to the same fate. Squirrel Gliders are 
remarkably similar to Sugar Gliders in appearance, biology and habitat use. However, they are 
larger with bushier tails, and much rarer, ranked amongst Victoria's most endangered mammal 
species and deemed “Vulnerable” in New South Wales. They live in dry forests and woodlands of 
eastern Australia.
50
 As with Leadbeater’s Possums, Squirrel Gliders may sometimes ingest psyllids, 
probably by accident, while harvesting sweet honeydew. It is certainly no accident they ingest other 
invertebrates living beneath eucalypt bark. In Victorian River Red Gum forest and woodlands, 
invertebrates sheltering beneath loose River Red Gum bark (as well as those upon foliage) are likely 
to provide an important source of protein and nitrogen for the gliders during times when pollen, 
another important food source, is scarce.
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Hardened, splitting, falling away; the old eucalypt bark harbours a wealth of foodstuffs and plays a 
significant role in the nutrition of many forest dwellers. By night and day, enthusiastic noses, eyes, 
teeth, bills, tongues and claws search upon, under or through it for tasty morsels, tearing it from 
trees, shredding it, uncoiling it, breaking it open. Meanwhile, amidst the activity, others are trying 
to sleep. 
 
Sheltering 
 
Explosive, cackling “laughter” resounding by a forest river in southeast Queensland gradually fades 
as dawn draws near. Numerous frogs responsible for the calls begin to retreat to sheltered, daytime 
positions beneath loose bark on the trunks of eucalypts, particularly large eucalypts, which line the 
water. They are Perons Tree Frogs. Little jewels beneath the bark, their dark mottling and emerald-
green flecks sit upon a curiously changeable background – grey, cream or dark-brown skin – 
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depending upon temperature, temperament or time of day, a phenomenon that occurs with many 
frogs.
52
 As they retreat to their eucalypts, a scattering of Roths Tree Frogs in forests of the Northern 
Territory, with similarly chuckling “laughter”, also find shelter for the day beneath some “fitting” 
bits of loosening bark, while others of their kind climb into tree hollows.
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We know loose bark provides shelter for invertebrates. It seems a stretch, however, to 
imagine it affording protection to the forest’s vertebrate residents – they are so much larger. Yet, as 
the frogs demonstrate, loose bark can indeed shelter them. Other forest vertebrates, albeit little ones, 
will shelter here too, or even nest. 
It’s mid spring in a dry eucalypt forest on a plateau east of Armidale, north eastern New 
South Wales. A very small, olive-brown bird with scalloped face busily gathers invertebrates from 
the bark and foliage of eucalypts and shrubs, twittering all the while to his nearby companions – 
two younger males – doing the same. Shortly, he makes his way towards a large old Yellow Box, 
dipping and rising in flight that reveals his dull-yellow rump. He is a Buff-rumped Thornbill, a bird 
of the dry eucalypt forests of the east. Little indeed, measuring barely eleven centimetres from bill 
to tail tip, he and other thornbills are amongst the smallest of Australia's birds. Discreetly now, he 
alights a short distance from the Yellow Box, where his mate, the female of the breeding group, is 
dutifully incubating three eggs. She sits upon them within a domed, feather-lined nest concealed 
behind some loose bark low on the trunk, a nesting position often chosen, amongst others, by Buff-
rumped Thornbills.
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Peron’s Tree Frogs, 
mottled and flecked, will 
shelter behind loose 
eucalypt bark. Left: Calling. 
O’Reillys rainforest, Qld.   
Photo: © Marie Callins.*  
Right: Windsor Downs 
Nature Reserve, NSW.  
Photo: © Peter Spradbrow.* 
(* NSW Frog and Tadpole 
Study Group.) 
A Buff-rumped 
Thornbill.  
Girraween National 
Park, NSW.  
Photo: © Jill and Ian 
Brown. 
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Other small birds will nest similarly. Visitors who give a little whistle as they pass by 
shrubby patches within forests may be met by inquisitive, chattering birds with distinct white 
“eyebrows”. These are White-browed Scrubwrens, with various subspecies through the east, south 
and southwest. Their nests, however, are not so easily seen. Rough domes of bark, rootlets and 
grasses fashioned as the surrounding tangle and lined with feathers, they are hidden near or on the 
ground either amongst foliage and debris, or behind loose, hanging bark. They might even be 
concealed amongst fallen bark.
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With discarded eucalypt bark falling to the ground year after year, large volumes can 
accumulate around the bases of large trees.
56
 As invertebrates displaced through bark-shed scurry 
down to this protective jumble they are joined by other forest inhabitants who seem to concur this is 
highly useful shelter, the nesting White-browed Scrubwrens amongst them. Another known to hide 
here is Coventry’s Skink. 
Metallic brown, striped with bronze and black, Coventry’s Skink blends well with a maze of 
bark. This ground-dwelling lizard is a member of the cool-climate snow skinks, living in highland 
wet eucalypt forests in south eastern Australia. In the Victorian Central Highlands, it can be found 
hiding amongst bark that has accumulated around the bases of large Mountain Ash.
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Piles of loose bark at tree bases might also hide by day a small but plump, pinkish, reddish 
or purplish-brown form, its pearly cream-yellow spots glimmering through the fibrous array. This is 
the Thick-tailed Gecko, a nocturnal ground dweller, abundant in certain forest and other habitats 
through the southern half of Australia, but one of only two species of thick-tailed geckos.
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Accumulated bark at the foot of a eucalypt. 
Sherbrooke Forest, Vic.  Photo: © Elke Peretzki.   
Coventry’s Skink, known to hide amidst fallen 
bark.  Photo: © Peter Robertson, Wildlife Profiles; 
sourced via Museum Victoria. 
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Back up in the trees, there can be found another gecko seeking the refuge of bark. With 
mottled coat velvety soft, and decorated with blotchy white-grey ocelli along the length of its back, 
it is the Ocellated Velvet Gecko. Also nocturnal, it slips beneath loosening bark when the day 
dawns in drier forests and woodlands of the central east, particularly stands of ironbarks and native 
cypress pines.
59
  
By night, a careful peek with a small torch beneath the loose bark of various eucalypts 
across eastern Australia may reveal Tree Skinks. They are diurnal, meaning they are active during 
daytime. Although these widespread skinks are hollow users, they will also employ bark as shelter. 
But there might be more than one pair of sleepy eyes beneath any one bit of bark, for these skinks 
will shelter here in family groups.
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Group sheltering by skinks highlights the sizes of certain loosening bark pieces and the 
spaces beneath them. Beneath these great plates or strips of bark that a large old eucalypt can shed 
may be ample space for numerous individuals. Besides annual shedding, tree death and decay, or 
fire, can contribute to the separation of bark from a tree,
61
 and this may leave generous spaces.  
In a Tasmanian forest, Lesser Long-eared Bats, which we know to use hollows, have been 
found in groups under bark, one group of three, another of twenty-three, the latter being adult 
females and young.
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 Certainly these bats are small, but a fair space is still needed for twenty-three 
of them. Gould’s Long-eared Bat, a hollow user common in south eastern and south western forests, 
will also roost beneath loosening bark, again, maybe in small groups.
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 They’d want to be careful 
they don’t bump into the little leafy or shredded-bark nest of the Eastern Pigmy Possum, which, like 
White-browed Scrubwren nests, can at times be found tucked behind loosening eucalypt bark.
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Mammals, reptiles, birds and amphibians; forest dwellers from all vertebrate groups (besides fish, 
of course) find home sites beneath the bark cast aside by eucalypts. In the forest nothing is spared; 
waste from one becomes a sanctuary for another.  
You might imagine nothing more could possibly be said about the bark of an old eucalypt. 
Feeding sites and home sites for myriad invertebrates and vertebrates – what could be left? Yet, if 
you look closely at the bark of an old forest eucalypt, particularly in the wetter forests and 
particularly at the base of the tree where bark may not be readily shed, you might be charmed by a 
variety of small plants.   
 
A Place to Grow 
 
Gripping the bark – many using their tiny, root-like rhizoids – these small plants are lichens and 
bryophytes, accompanied, perhaps, by ferns of one or two species.
65
 Lichens evolved from a 
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remarkable symbiosis (a partnership) that first developed between algae and fungi about four 
hundred million years ago as green plants were beginning to colonise the land. The fungus forms 
the visible lichen body, absorbing water and minerals from its surroundings. Within this body lives 
a green alga, or a cyanobacterium, which carries out photosynthesis (whereby the sun’s energy is 
used to turn carbon dioxide and water into carbohydrates). Small and hardy, lichens can grow where 
other plants cannot – upon rocks perhaps, or old brick walls.66 
Bryophytes are the mosses, liverworts and hornworts. They, too, can be early colonisers of 
harsh or soil-free environments such as bare rock or logs (or tree trunks!). They are small, with no 
woody tissue to support them, and seek moist, shady places. Such places help minimise water loss, 
support the plants’ reproduction, for their gametes move through water, and support their nutrition, 
as they absorb nutrients dissolved in water.
67
  
Here upon the tree, the lichens, bryophytes and ferns are “epiphytes”, a term for any plant or 
organism that grows upon another life form, which becomes their habitat – their host. The host does 
not appear to benefit, but also does not appear to suffer (as it might if hosting a parasite).
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In mature Mountain Ash forest in Victoria, epiphytic lichens and bryophytes grow upon the 
thick basal bark of old Mountain Ash, the bryophytes particularly on the moister, southern side. The 
old thick bark can retain more moisture than younger, thinner bark, enabling these little plants to 
flourish, and they adorn their gargantuan hosts in patchy mosaics. Textures and shades of green 
vary as different species organise themselves into favoured places about the trunk. Deep bark 
furrows, moist and protected, shelter liverworts and mosses which might build into hummocks or 
thick, moist mats. Lichens prefer drier places, so are likely to claim the ridges. Very small ferns 
may establish in the deepest, wettest furrows; larger ferns may appear towards the bottom of the 
tree.
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Epiphytic lichens / 
bryophytes upon 
eucalypt basal bark. 
Sherbrooke Forest, Vic. 
Photos: © Elke Peretzki. 
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The importance of the thick old basal bark as habitat for these plants becomes obvious when 
one looks higher up the trunk to where bark is regularly shed. There, the plants do not grow. Only a 
film of algae is present.
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The importance of the thick-barked eucalypts themselves as epiphyte habitat can be seen 
when they are compared with other tree species. In a Myrtle Beech rainforest in the Yarra Ranges, 
Victoria, where some Mountain Ash trees are present, the epiphyte species growing upon the 
Mountain Ash differ from those upon the Myrtle Beech.
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 This illustrates the unique habitat that 
forest eucalypts can provide for certain epiphytic plants (and, by the same token, the unique habitat 
that other trees, such as Myrtle Beech, provide for other epiphytic plants). Further, in Tasmanian 
moist, tall, Alpine Ash or Cider Gum forests, where epiphytic lichens and bryophytes grow low 
upon eucalypt trunks and buttresses, some of the lichens are not just specific about growing upon 
eucalypts, but specific about the particular species of eucalypt.
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 Such preferences for a particular 
host are reminiscent of those bark invertebrates that only live on particular eucalypt species.   
 
* * * 
 
Benefiting plants and animals, the bark of eucalypts makes a valuable forest resource. Thick coats 
clinging to trunks and limbs, great plates cracking and loosening, furrows deepening, ribbons and 
coils draping, jumbled mazes discarded and crumpled upon the ground. This bark in its various 
forms on different eucalypt species – the older, larger eucalypts especially – gives life and habitat to 
the forest community as a place to forage, to shelter or to grow.  
As bark thickens or falls away year after year, as hollows appear and grow, expanding 
steadily through trunk and limb, another force encroaches gradually upon the eucalypts to create a 
different type of special habitat, the value of which the Red-tailed Black Cockatoo has already 
begun to demonstrate. For with age and senescence, death comes, transitioning a eucalypt not to the 
end of its service and peaceful rest, but to a new chapter of being climbed and foraged upon, roosted 
and nested upon, even, once again, grown upon.  
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Photo: © Denise Elias. 
 
4 
DEAD-WOOD DENS AND DELICACIES 
 
Life slips away in stages from the forest eucalypts. Their passage through late maturity and beyond 
is fraught with injury, decay and fire, working variously to weaken and halt sap flow with 
increasingly visible effects. Small branches fringing the crown progressively die back. In time, 
larger limbs follow, perhaps now only partly intact. Bit by bit, the living sapwood encircling the 
trunk’s heart, whatever remains of the trunk, succumbs and ceases to function. Yet, little is lost. 
With death of various tree parts, a new habitat component emerges within the forest system – dead 
wood. Proving to be of tremendous utility, dead wood seems to receive no end of attention from 
forest wildlife. If you have never thought of dead branches or trees as appealing or particularly 
useful, then the forest residents bring an important lesson. 
 
Dead Branches 
 
Looking a little barren, even sombre, up there in the canopy, the dead eucalypt branches are 
nevertheless surrounded by, and support, a diversity of life and forest happenings. Interesting 
protuberances upon their surfaces or within forks, blended scrupulously into the wood, reveal 
themselves to the careful observer to be the well-concealed nests of any of the fourteen species of 
eucalypt forest and woodland birds (making up about ten per cent) who select dead branches for 
nest building.
1
 Dead branches are also sought as roost sites; they are sought for their hollows; they 
make excellent feeding sites; and they harbour resources central to the nest building of many forest 
birds. It is the older eucalypts, with many branches dying off throughout their crowns, that supply 
so much valuable dead-branch habitat, as valuable as any other old forest feature.
2
 However, like 
the other old forest features, a dead branch must be the right sort of dead branch. 
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As spring warms the wet eucalypt forests of eastern Australia, Satin Flycatchers get busy 
with breeding preparations. Wide-eyed and pretty, they are amongst the group that nest-build upon 
dead branches. Darting industriously about the midstorey and canopy, the flycatchers choose not 
just any dead branch, but usually a forking, dead or partly-dead branch that sits horizontally – well 
away from the trunk and with the protective, leafy cover of a live branch overhead. Upon the 
sapless foundation, fine bark fibres and grasses come together as a skilfully-woven shallow cup, 
bound and covered with spider web, and decorated with lichen. The nest is coloured and patterned 
similarly to that of the dead wood, as are the nests of other dead-branch nesters, suggesting a likely 
reason why such sites are chosen – the obscuration of nests from the searching eyes of predators. 
The Satin Flycatchers keep in close proximity to other pairs within their colony, the satin-black and 
white male and ginger-throated female working together to construct their nest and raise their 
young.
3
 
While the Satin Flycatchers nest upon a horizontal dead-branch fork, other residents are 
selecting the forks of dead branches that are vertical. High in the crown of a Broad-leaved 
Stringybark, a young male Orange-winged Sittella hops and jigs expectantly upon a dead branch. It 
is the last days of winter in this remnant eucalypt forest patch north of Armidale, New South Wales. 
In his bill he clutches a piece of bark. Ahead of him, in irregular, spasmodic restlessness, making 
staccato revolutions around the branch, are two others, one 
from his breeding group, the other from a nearby group 
helping out, carrying a cocoon and a length of spider web, 
respectively. They are all waiting their turn, as patiently as is 
possible for sittellas, to add their bits to the near-finished, cup-
shaped nest inconspicuously moulded into the upright dead 
fork. Like other forms of Varied Sittellas through the dry 
forests and woodlands, these of the Orange-winged race, who 
we have seen foraging upon bark, usually build their nests into 
dead vertical forks. They all help – juveniles, sub-adults, 
others whose breeding attempts have failed – often 
congregating in fidgety queues as they bring their 
contributions. Even when they bring no nest material, there’s 
still plenty to do for the eager helpers, such as making 
adjustments to the nest exterior, or hopping in and wriggling 
about to get the shape right inside. Next year, with any luck, 
they themselves will breed. Sittellas also roost upon dead 
branches, and shortly before sunset, the members of this group 
Varied Sittellas building a nest. Pullen Pullen, 
Qld.  Photos: © Jill and Ian Brown.   
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will intermittently zip off and reassemble into a close huddle upon a thin dead branch high in a 
nearby eucalypt, each, upon arrival, squeezing between those already present who will have to 
shuffle along. It’s a performance that, on a shorter branch, occasionally sees one falling off the end. 
This branch, however, is quite long. Of their fifteen roost sites scattered about the forest – all dead 
branches in large trees – this is a favourite and often frequented.4 
As they settle, the high-pitched calls of Gould’s Wattled Bat will begin to sound through 
forests and other habitats across Australia. The calls of this darkly coloured bat are audible to the 
human ear, unusual, as most microchiropteran bats emit ultrasonic calls, beyond our range of 
hearing.
5
 Gould’s Wattled Bat, a hollow user, roosts in a variety of places, but in River Red Gum 
woodland in northern Victoria, it is found to be quite particular, favouring hollows in dead 
branches, truncated along their length to form a spout-like opening.
6
 Decay within wood quickens 
upon death, so such hollows within dead branches can be well developed.
7
 Generally roosting in 
colonies of five to twenty, the bats select their hollowed branches in the very large, old, living River 
Red Gums. Unfortunately, these are rare in the area, causing some concern for the long-term status 
of these bats in this woodland.
8
  
 
 
We left a Red-browed Treecreeper in chapter two searching for nesting material in a tall 
mountain forest, her nest in the nearby hollow of a slightly upwards-facing dead branch. Like the 
dead branches favoured by Gould’s Wattled Bat in the River Red Gum woodland, her branch 
terminates in a spout. However, the bats will use downwards-facing dead spouts, while Red-browed 
Treecreepers are found to use those that are horizontal or tilt upwards.
9
  
Recall also the hollow-using Reticulated Velvet Geckos. With blotchy backs, a population 
lives upon Salmon Gums and Gimlets in a eucalypt woodland patch in southwest Western 
Australia. This population, precariously confined to this isolated woodland, favours the large old 
Above: A Gould’s Wattled Bat, darkly furred.  
Right: Roost site of a colony of Gould’s Wattled 
Bats: a dead spout of a large old River Red Gum. 
Barmah State Forest, Vic.   
Photos: © Lindy Lumsden. 
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trees that have considerable dead wood – on branches and trunks – providing lots of suitable 
hollows.
10
 The dead wood supplies the geckos with something else, too, for here, as elsewhere, it 
makes great habitat for the wee animals of the forests and woodlands – the invertebrates. 
 
Some dead-wood invertebrates are those attentively contributing to the decay process, such as 
termites. Others just like to live there, making homes within the decaying wood and feasting upon 
bacteria, fungi or other invertebrates, as we saw in chapter one. Their presence makes dead wood a 
rewarding place for vertebrates to forage. For example, termites are a favourite food item of the 
blotchy Reticulated Velvet Geckos, as are spiders, both of which inhabit dead wood.
11
 Populations 
of Orange-winged Sittellas in a forest farther east from our fidgety nesting group are found to spend 
one third of their foraging time on dead branches;
12
 another race, the Black-capped Sittella in the 
south and west of the continent, also searches extensively for invertebrates upon dead branches.
13
 
White-throated Treecreepers, too, are aware of the delicacies that dead wood offers. They are bark 
foragers of the eastern forests and woodlands, but will spend considerable time feeding on dead 
branches, even if there is no bark left, pecking into the dead wood, or excavating it to uncover 
prey.
14
 
Joining the band of dead-wood foragers is a striking bird in the crown of a large old 
Blakely’s Red Gum. A Crested Shrike-tit, his belly glimmers lemon yellow, while his thick head, 
striped black and white, is accentuated with a black crest of erect feathers. We have seen one of his 
kin foraging upon loose eucalypt bark on the southern tablelands. In this dry eucalypt forest of north 
eastern New South Wales, this young shrike-tit is busily searching dead branches, prising their bark 
and wood with thick, strong bill for insect larvae, beetles and spiders. The crackling and tearing of 
dry bark echoes in a far corner of the same tree as his father also dedicates some foraging time to 
the many dead branches. His mother and sister, as it happens, are mostly keeping to the tree’s 
foliage, seemingly more suitable for their smaller bills, although a little family muscling by the 
males for the prized dead branches and bark can’t be ruled out.15 
Providing nesting, roosting and feeding sites for forest residents seems quite an achievement 
for these seemingly “wasted” parts of trees. Yet there is still more dead branches offer. Dappling 
their surface or hidden within their cracks and cavities is another resource, highly popular amongst 
many forest birds; vitally important, too – indeed, how do so many of those nests stay up there in 
the trees? This resource is, once again, created by invertebrates, for prominent amongst the little 
fauna of dead wood are spiders. Spiders, of course, can be food, like any other invertebrate. But 
unlike the others, they give to the forest system something of a different nature – their web.16  
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Tough and sticky, spider web is ideal for binding plant material together to construct nests, 
and for binding nests to branches or foliage. The unique adhesive is not only plenteous on dead 
branches, but on dead trunk wood, decaying logs and woody debris. It also abounds on loose bark.
17
 
The Satin Flycatchers and Orange-winged Sittellas have already revealed their use of spider web for 
nest building. Many other birds use it too, often in large quantities,
18
 including Australia's smallest 
bird, the tiny Weebill. Weebills live in dry eucalypt forests and woodlands throughout mainland 
Australia, little olive bundles flitting about the eucalypt foliage with lively song, sometimes in 
feeding parties with other small birds. Their domed nests of grasses and plant stems are well bound 
with spider web, and, with its aid, attached to or suspended from fine branchlets in trees or 
understorey vegetation. The female Weebill does much of this work, the male attending to the 
important job of singing while she builds.
19
 
 
The Weebills’ use of spider web demonstrates its utility and strength. The Black-headed 
Honeyeater, noisy and lively in social flocks in the upper foliage of Tasmania’s eucalypt forests and 
woodlands, is another who draws upon the strength of this silken material, for spider web is widely 
used by honeyeaters for building and fastening nests.
20
 In a similar way to the Weebills, Black-
headed Honeyeaters suspend their nests from the branch of a tree or shrub, aided by the tough 
threads of spider web. It is the way of many honeyeaters, along with some other avian groups.
21
 
Spider web on dead wood. Springbrook, Qld.  Photos: © Denise Elias.   
A Weebill at its suspended 
nest, about to weave in a 
final thread that decorated 
the entrance.  
Toorwood, Brisbane.   
Photo: © Jill and Ian Brown.   
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There hang the Black-headed Honeyeater nests, deep, sturdy cups of woven plant material amongst 
the outer foliage of eucalypts, secure and ready to bring more little noisy honeyeaters into the 
world, spider web interlocked with nest fibres to firmly fix the nest rims to branches or fine 
branchlets.
22
  
With spider web so important to the construction of nests, nest-building birds will take 
notable opportunities to obtain it. A pair of White-bellied Cuckoo-shrikes building their shallow 
nest upon the horizontal fork of a large eucalypt, have been busily binding it with spider web, 
alongside many breeding birds in this late-August, Northern Territory woodland. Still with 
unsecured patches of protruding twigs and bark in various parts of the nest, the male sets off for 
more spider web. Meanwhile, a sheet-weaving spider a few kilometres to the north, ready to 
disperse from her natal ground to breed, has sent her silken threads into the air. Lifted and carried 
by the breeze, she now drifts over the cuckoo-shrikes’ home range, and the web-seeking cuckoo-
shrike, spying the silky airborne filaments, swoops down and seizes them in his bill, spared from a 
longer flight and equipped now to continue securing his nest. Whether the surprised spider manages 
to release herself and drop softly to the ground litter to begin her new life is hard to say, but with 
spider web being so precious, cuckoo-shrikes are indeed reported to steal the silky threads from 
spiders dispersing through the air.
23
 
 
Bringing rose-pink ornamentation to the mountain forests of south eastern Australia, and 
another lesson to us, are the quiet, yet spritely, Rose Robins. They breed in these forests, although 
migrate to lower, warmer altitudes during winter. Cradled in a tall woody shrub growing in a ferny 
gully of one of these tall, moist, Victorian forests is a developing nest of moss and fern fibre. It is 
being devotedly woven and bound with spider web by a female Rose Robin. She is brown, her pale-
grey breast slightly flushed with rose, while her mate, dark grey above, possesses the deep rose-pink 
breast by which they are named. Although the nest is taking shape – a deep, spherical cup – 
something is missing, and over the next few days, the female robin makes numerous visits to nearby 
A White-bellied Cuckoo-shrike 
at its securely bound nest with 
young.   
Photo: © Birds Queensland, 
Image Library.   
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branches and trunks. Soon her nest is proudly complete. Its mossy walls are gloriously decorated 
with blue-green patches and rosettes, while scalloped edgings of neighbouring lichens, a number 
likely making their homes upon dead wood, are intermittently broken up by little bill-sized gaps and 
tears.
24
  
 
 
So the Rose Robin discloses another important nesting resource. Like her, a number of 
forest birds dot their nests with lichen, to us, pleasingly decorative, for them, a means of 
camouflage. The Satin Flycatchers, busily nest-building upon horizontal dead forks, have 
demonstrated this. Varied Sittellas, too, use abundant lichen. Indeed, for these three groups of birds 
– robins, flycatchers and sittellas – lichen is an important material for nest camouflage.25 We know 
lichens to grow upon thick basal bark of older trees. They are also harboured in abundance by dead 
wood.
26
  
The Pink Robin, in similar habitats to the Rose Robin, is another notable for using lichen to 
decoratively camouflage its nest. As ornate as the Rose Robin, and with a nest as elegant, the Pink 
Robin lives in wet mountain forests and fern gullies of Tasmania and southern Victoria, some 
individuals migrating to lower altitudes during winter. The female, brown with cinnamon breast, 
weaves the mossy nest within a tree or shrub, binds it with spider web and often decorates it with 
lichen, while the male, deeply pink breasted and bellied, sings to tell all of his territory, although he 
does, in the end, help out with feeding duties.
27
  
 
 
 
 
Above: A female Rose Robin. Pullen Pullen, Qld.  Photo: © Jill 
and Ian Brown.  Right: Lichen on dead-branch and trunk wood. 
Tamborine National Park, Qld (top); Brisbane Forest Park, Qld 
(bottom).  Photos: © Denise Elias.   
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Materials for building and camouflaging nests, places to sleep and breed, places to eat. The 
contribution of dead branches to the forest community is inestimable. Stark and rickety within the 
crowns of the old eucalypts, or inelegantly protruding from them, they make popular and widely 
used habitat, inhabited or visited by many forest dwellers who do not seem to mind at all their less-
than-lustrous appearance. 
But dead branches herald a tree’s destiny. A part of encroaching senescence, they are 
precursors to eventual death of the entire tree. Upon death, eucalypts may remain standing for some 
time. They are leafless, decrepit, yet emanate an enigmatic beauty, the antiques of the forest. 
Aesthetics aside though, it might be hard to imagine what use a completely dead eucalypt is to the 
forest system, had the Red-tailed Black Cockatoo, along with a few others here and there, not 
already revealed they are, in fact, of great utility. 
 
Dead Trees 
 
The dead eucalypts may stand a few decades, perhaps even one hundred years, depending on the 
region, although fire or strong winds can induce earlier collapse.
28
 Larger trees, more stable than 
smaller trees, will usually stand longest.
29
 During this time, in their seemingly void state, the dead 
trees continue to provide important habitat, in many cases, favoured habitat, for forest wildlife, and 
are descended upon with enthusiasm. If dead branches are valuable to the forest community, how 
valuable an entire dead tree is, all that dead wood over many decades providing nesting, roosting 
and feeding places, along with nest-building materials. The hollows are especially useful. 
We have seen as eucalypts grow older and larger they develop many hollows of varying 
sizes. Upon death, having been subject now to a (probably long) lifetime of branch breakage, decay 
and, likely, termite invasion and fire, some of these hollows, that may have begun forming within 
trunks and larger branches in the trees’ earlier days, are likely to be very large indeed.30 But more 
A male Pink Robin at his 
lichen-studded nest with 
young.  Photo: © T. Waite, 
Birds Queensland, Image 
Library.   
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than this, at death and in the years that follow, decay within the tree proceeds at an increasingly 
faster rate.
31
 For one thing, the now-dead sapwood – the outer wood – no longer actively emits toxic 
substances to ward off pesky invading microorganisms, as it did when it was living. And into the 
heartwood there now sneaks a new cohort of decay fungi better adapted to living amongst and 
feeding upon the heartwood of a dead tree.
32
 So the hollows grow rapidly, larger and deeper,
33
 
while new ones may swiftly develop. All up, before the dead eucalypts lose too many branches or 
too much of their upper trunks, they can have not only deeper hollows, but far more than living 
trees.
34
 
 
The use of dead-tree hollows by wildlife is pronounced. From small fissures to large 
hollows, they are found to be occupied, even specifically selected for, by mammals, reptiles and 
birds. For many smaller forest residents, dead trees are often most useful before they undergo too 
much branch or trunk loss.  
 
An autumn night draws to a close in a remnant forest in south eastern Victoria. A group of six Sugar 
Gliders, bellies filled with gum, sap and invertebrates, retreat to a hollow within the branch of a 
dead eucalypt – once a Swamp Gum. Beyond the cosy, spherical nest of eucalypt leaves within 
which they gather, the decay extends, forming a network of holes and tunnels through the tree. The 
group has a few other nests in close range, within branches and trunks of similarly decayed trees – 
another dead eucalypt, a near-dead Manna Gum, a senescent Narrow-leaved Peppermint.
35
 The 
branch hollows are as useful as the trunk hollows for these small gliders, although a little more 
dicey, being intermittently lost through branch breakage, particularly during storms. Squeezing, 
rearranging, the Sugar Gliders organise their huddle, and the dawn edges across the continent.  
A small bat flitting beneath a Jarrah forest canopy east of Manjimup, Western Australia, 
arks swiftly to drop upon his last flying moth for the night, then flies rapidly to a large dead Jarrah a 
few hundred metres away, slipping into a hollow high in the trunk. Barely four centimetres in body 
length, he is softly furred, red brown above, cream below – a Southern Forest Bat. Tomorrow he 
A dead-tree hollow. 
Springbrook, Qld.   
Photo: © Denise Elias.   
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will roost in another dead eucalypt a short distance away, for like the Sugar Gliders, he, and the 
other Southern Forest Bats in this mature forest, has a scattering of roost hollows close at hand. The 
roosts are high within branches and trunks of Jarrah and Marri. Nearly three quarters of chosen 
roost trees are dead, the remainder highly senescent. These chosen trees are amongst the largest, 
most being taller than the average tree in this forest; wider around the girth, too. Still with some 
branches and upper trunks, the trees enable the bats to roost at canopy height.
36
  
 
 
As the small bat settles, a collection of Brush-tailed Phascogales who have spent the night 
scampering about crowns and trunks nearby, also begin to disappear into hollows of large Jarrah 
and Marri – many of their chosen trees senescent; over one quarter dead. Into some of these trees a 
number of larger Common Brushtail and Western Ringtail Possums are similarly retreating, but the 
phascogales are safe. From the great selection offered by these old or dead trees they have chosen 
the small or small-entrance hollows – possum-proof hollows.37  
 
Roost trees of Southern Forest Bats: Left: a highly senescent Jarrah; Right: a dead Jarrah still with some branches. Southwest WA.  
Photos: © Paul Webala. 
A habitat tree of the Brush-tailed 
Phascogales: a large dead 
eucalypt. Perup Nature Reserve, 
southwest WA.  
Photo: © Susan Rhind.   
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Having a variety of cavity sizes to choose from may be why recently dead eucalypts are 
frequented by so many. And this may be why the Broad-headed Snake favours them, especially 
where branches still remain. We have seen this threatened and cryptic snake, brightly dotted, 
retreating from Sydney sandstone rocky outcrops to adjacent forests when warm weather sets in, 
and sheltering high in hollows of the largest eucalypts. Radio tracking of individuals reveals dead 
trees constitute thirty-five per cent of trees used, even though making up only ten per cent of total 
trees available in the forest. The trees still with many branches are preferred. Aside from being 
more likely to contain a suitable hollow, such trees might be attractive to the snakes through 
housing their prey, which we noted in chapter two.
38
 
Alongside the more obvious hollow or prey opportunities dead trees afford, they can be 
useful standbys for those who do not normally heed them. Yellow-bellied Gliders in the eastern 
forests tend to choose hollows in large, old, living eucalypts.
39
 However, in some places these old 
living trees, or suitable hollows, are hard to come by, such as in forests burnt by wildfire or logged. 
Suddenly then, dead trees come into favour. Ecologists studying Yellow-bellied Gliders in a gum–
ironbark forest in southeast Queensland logged regularly since the 1950s, have been surprised to 
find the gliders favouring areas containing large numbers of dead trees. They conclude such trees 
here must be important to the gliders due to a scarcity of suitable hollows in living trees (either the 
remaining trees or hollows are just not right) and competition for those hollows that are right with 
other species.
40
  
Greater Gliders, who don’t mind using the odd recently dead tree,41 have similarly benefited 
during times of live-tree shortages. In montane ash forests of the Victorian Central Highlands, 
extensive wildfires in 1939 killed great numbers of the fire-sensitive ash trees. Nevertheless, some 
of these large trees remained standing while the new generation of eucalypts regenerated around 
them. Greater Gliders, usually requiring mature forest, were found to inhabit these regenerating 
forest areas, denning and nesting in the big fire-killed trees.
42
 
Another situation of limited tree availability occurs in north eastern Victoria where, deep in 
the large hollowed limb of a dead eucalypt, there huddles a cluster of furred bodies. Creams, blue 
greys and blacks of bellies, backs and tails intertwine. There are ten of them, slumbering Squirrel 
Gliders, a large nesting group for this region since spacious hollow like this into which everyone 
can fit are scarce. Squirrel Gliders are known to frequent dead trees,
43
 and here such trees are 
especially important. The great, dead edifice is surrounded by boxes and ironbarks, mostly young. 
Interspersed are large eucalypt stumps, harvested some time ago, a number topped with the coppice 
regrowth they sent out to resurrect themselves. With many of the larger trees in these box–ironbark 
forests having been harvested, limited numbers of large hollows remain for the Squirrel Gliders and 
other residents. Sugar Gliders live here, too. They would have liked the great hollow in the dead 
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tree, but the Squirrel Gliders are bigger and have the upper hand in any hollow contests. So the 
Sugar Gliders spread themselves instead amongst the smaller hollows in other trees with smaller, 
Squirrel Glider-proof entrances, taking care also to avoid any the Squirrel Gliders have previously 
nested in.
44
  
 
The thermal environment within dead trees, more extreme than that of living trees, can 
sometimes be advantageous. In wet eucalypt forests in northern New South Wales, the very small 
Eastern Forest Bat, chocolate brown and thickly furred, which roosts in both large and small 
hollows, will often select its hollows in dead trees. These include eucalypts and acacias. Notably, 
the bats are found to use dead trees more frequently during winter, selecting those situated up-slope, 
away from gullies, where they receive plentiful sunlight.
45
 Casting our minds back to the hollow-
using frogs, we found water contained within living tree cells will increase the humidity of a 
hollow, which can help keep frogs from drying out. This moisture, being a good insulator, may also 
keep a hollow from becoming too warm.
46
 This is all very well in warmer months. However, 
microbats, so small and readily losing body heat, may well prefer their hollows to become as warm 
as possible during winter. So an uninsulated hollow in a dead tree in the sunlight would be just the 
thing!  
In similar fashion, not a hollow, but a bit of trunk on a dead tree in the sunlight, is just the 
thing for Spencer’s Skink. This skink, in wet and sub-alpine forests of humid mountain regions, 
south eastern Australia, often makes its home upon and within dead trees. Dots and dashes of pale 
gold glint upon its olive-brown or copper back, gathering into bright, rough stripes that edge its 
body. Like many reptiles, Spencer’s Skink is a heliotherm, depending on sunlight to keep warm and 
functioning. When forest trees die and their leaves fall away, space is created in the canopy through 
which more sunlight can enter. The skinks, making full use of these sunny opportunities, can be 
found basking on dead trees in the sun, dots and stripes surely gleaming. They will climb high to 
A sweet face belies the 
Squirrel Gliders’ tendency to 
boss around the smaller 
Sugar Gliders. Squirrel 
Gliders will often use hollows 
in dead trees.   
Photo: © Marie Lochman / 
Lochman Transparencies.   
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get a good spot in the toasty rays, sometimes up to seventy-five metres. Here, they might find 
themselves gazing upon the forest roof as their great, dead tree protrudes through the canopy into 
full sunlight.
47
 When not enjoying the sun’s rays, they will shelter within a dead tree’s cracks and 
crevices, perhaps spending the winter in these, perhaps, too, snuggled with a handful of others.
48
  
 
Spencer’s Skinks are not the only beneficiaries of increased sunlight passing through the 
forest canopy when trees die and lose their crowns. Certain light-loving understorey plants 
previously suppressed beneath the shady canopy can now grow in these sunny patches. This helps 
maintain a diversity of plants within the forest – patchy mosaics – in turn, creating a diversity of 
habitats for forest animals, both vertebrates and invertebrates. Alongside understorey plants, young 
trees of overstorey species can establish within these patches, to eventually replace the old trees that 
age and collapse.
49
  
 
For indeed, time presses heavily upon the dead eucalypts. Decay is rapid. Branches continue to 
break away at varying points along their length; trunk sections progressively give way if they have 
not already done so, perhaps under duress from strong winds, leaving large vertical spouts, or 
chimneys.
50
 Now they become popular with the Red-tailed Black Cockatoos. Those we know from 
an old remnant Salmon Gum woodland in southwest Western Australia, are found to nest in hollow 
trunks of dead trees more commonly than would be expected based on numbers of available dead 
trees, especially selecting these vertical hollows. Many chosen trees, considerably decayed, are 
diminished in height through loss of upper trunks.
51
  
Another black cockatoo – the smallest one – also nests in large vertical spouts in dead trees, 
some of these trees highly decayed. You might not notice the quiet Glossy Black Cockatoos in the 
she-oak subcanopy above you were it not for the “click-clicking” of their powerful bills upon the 
she-oak cones. Only then would you look up, carefully, to avoid any spent cones that may drop 
upon you, and perhaps triumphant in your fortune of finding a Glossy Black family group – red 
bands on tail undersides, female heads quaintly dappled yellow. Glossy Black Cockatoos are 
Spencer’s Skink, with golden 
dots and stripes, will make 
good use of dead trees.   
Photo: © Peter Robertson, 
Wildlife Profiles; sourced via 
Museum Victoria.   
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uncommon residents of the eastern forests and woodlands (eucalypt, she-oak or other types), and 
habitat loss and associated impacts have made them a threatened species. Their lone chicks are 
raised in large tree hollows on a bed of woodchips.
52
 In a forest north of Dubbo, New South Wales, 
dead trees are rare, yet the Glossy Black Cockatoos here are found to have half of their nests in 
them. They use the largest of the dead or senescent eucalypts, including dead eucalypts entirely 
divested of branches, choosing vertical hollows exposed from the top through collapse of trunks or 
remaining large branches. Liking to nest near each other, the cockatoos prefer places where a 
number of such hollows, and therefore trees, are available. For both Glossy and Red-tailed Black 
Cockatoos, the extent of decay within dead trees appears to render the very large hollows needed.
53
  
 
 
 
Top: Glossy Black Cockatoos feeding upon Coastal She-oak. Caloundra, Qld.   
Photos: © Conor Jenkins.   
Bottom: Nest trees of Glossy Black Cockatoos: dead Narrow-leaved Red Ironbarks. Goonoo National 
Park and State Conservation Area, central NSW.  Photos: © Matt Cameron. 
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Northwards of the Glossy Black Cockatoos live Mahogany Gliders. They resemble Squirrel 
Gliders – and have only recently been recognised as a separate species from Squirrel Gliders – but 
they are larger with tapered tail, some with coats enriched by mahogany-brown hues.  Known from 
just a limited area of woodland in northern Queensland, Mahogany Gliders are considered one of 
the most threatened of Australian species due to habitat loss. They tend to sleep in hollows in living 
eucalypts but will also use dead trees, these perchance as diminished as those of the cockatoos’.54 
 
Eventually, if they have not entirely collapsed in the meantime, all that becomes left of the 
old trees are shortened, decayed trunks. Could such remains still service the forest community? It is 
probably not passing you by that all forest components seem to be of use to somebody. In the wet 
forests of the southeast, the large, steel-grey Mountain Brushtail Possums will use hollows within 
these broken, diminished, dead trees.
55
 This is understandable, since they can only fit into large 
hollows. Yet, the small Leadbeater’s Possums in the Victorian Central Highlands are also drawn to 
these diminished forms. While these possums will nest in trees still living but starting to die and 
break from the top, they appear to particularly favour trees completely dead, with so much of the 
trunk lost – perhaps fifty to seventy per cent – they are nothing but great stumps.56  
Although treasured, these humble structures are precarious home sites, for dead trees 
reaching this stage of decay are highly likely to collapse at any time. In fact, dead trees of any stage 
are more likely to collapse than living trees.
57
 As such, an ongoing supply of senescing eucalypts to 
gradually replace them is most important.  
 
Above: A Mahogany Glider with mahogany-tinted coat.  
Photo: © Queensland Museum, Bruce Cowell.   
Right: Nest tree of a Mahogany Glider, dead and highly 
decayed. Barratt’s Lagoon, east of Euramo, NE Qld.   
Photo: © Queensland Museum, Steve Van Dyck. 
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* * * 
 
The waning eucalypts, no matter at what stage of decline, are highly sought habitat. From the first 
appearance of dead branches, through entire tree death and loss of branches, to trunk diminishment, 
they cater for the different particularities of discerning, if not choosy, wildlife. But inevitably, 
sooner or later, they collapse. These enduring forms, branches and trunks intense and austere, albeit 
a little pecked and trampled, preserving patterns of growth laid down centuries prior, crash to the 
forest floor. Is this finally the end of their service? Hardly. Down here the fallen wood is greeted by 
a whole new cohort of forest residents as it commences yet another phase of existence and benefit. 
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Photo: © Denise Elias. 
 
5 (SUMMARY*) 
LYING ABOUT: LOGS AS HABITAT 
 
It might not take the fungi long to notice a log. Log-dwelling or forest-floor fungi seem particularly 
adept at finding dead or fallen wood. Entering the variously sized logs that ornament the forest floor 
in higgledy assortment, these wood-decay fungi continue a process of decay and habitation,
1
 joined 
by a new crowd of invertebrates and vertebrates, all of who see fit to chew, decompose, tunnel 
through, or shelter, live or nest within a log; upon it; beneath it.
2
 It is beneath a log we left our little 
travelling millipede at the commencement of our forest exploration, taking refuge within a fissure.  
Also beneath logs, in Tasmanian forests, may hide the endangered Broad-toothed Stag 
Beetle.
3
 Inside the core, as fungi and invertebrates reduce the woody cells to a soft, moist pulp, 
Tasmania’s Giant Velvet Worm might take up residence.4 Eastern Whipbirds, meanwhile, examine 
logs for a meal;
5
 Western Yellow Robins use them as perches from which to locate prey;
6
 Numbats 
scratch at them to uncover termites that they lap with sticky tongue.
7
 The Numbats also shelter in 
hollows within logs,
8
 as do Roseate (or Karri) Frogs.
9
 Southern Water Skinks shelter and hibernate 
within logs and bask upon them during the day.
10
  
Logs that slide into streams provide more invertebrate habitat,
11
 trap nutrients and aerate the 
water.
12
 They create sheltered rest pools for fish, including the Freshwater Blackfish who lays its 
eggs within log hollows,
13
 while endangered Mary River Turtles bask atop.
14
  
Back upon land, we see lichens, bryophytes and ferns establish upon logs, the bryophytes 
and ferns particularly thriving as the wood grows soft and soggy,
15
 and all feeding upon the 
nutrients that concentrate and perhaps accumulate through decomposition and other microorganism 
activity,
16
 nutrients that later disperse to other forest locations as the log settles into the soil and 
eventually turns to debris and dust.
17
 
 
 
 
* Summary chapters, in fully-developed form, complete the expanded work (envisaged as a potential book). 
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Photo: © Denise Elias. 
 
6 (SUMMARY) 
TEEMING UNDERFOOT 
THE HIDDEN WORLD OF LITTER AND SOIL 
 
Debris, leaves, bark, twigs; soft and moist or crackly dry; deep here, sparse there. The forest floor 
may seem an untidy array; uneventful, too. Yet the litter hides a world that is remarkable, fearsome, 
industrious and coordinated. Along with the humus which builds over time, and soil beneath, the 
litter teems with invertebrates and microorganisms. Fungi, bacteria and actinomycetes (a type of 
bacteria) break down the complex litter molecules through intricate biochemical reactions, using the 
released nutrients and carbon for their energy and growth.
1
 Forest plants can now absorb minerals 
that become available, making the decomposition activities of soil and litter creatures one of the 
most vital roles in the perpetuation of the forest system.
2
 Of course, munching upon plant litter and 
mixing it with soil, the invertebrates of the soil and litter make an important contribution.
3
  
As the invertebrates munch, travel and rest, Superb Lyrebirds, raking through litter and soil 
with large, strong feet, snap up those they can find,
4
 and Eastern Yellow Robins pounce upon them 
from tree trunks.
5
 Green-thighed Frogs also feed upon litter invertebrates and shelter amidst the 
moist, protective litter.
6
 Three-toed Skinks shelter within soft soil beneath the litter,
7
 White-throated 
Nightjars lay their eggs upon the litter, perfectly camouflaged amongst the dry leaves as they 
incubate,
8
 and Long-footed Potoroos dig into the soil that stocks a meal of underground fungal 
fruiting bodies (truffles).
9
 Plant roots enmeshed throughout the soil, along with tubers and bulbs 
also make meals – for bandicoots and bettongs10 – while the blanketing litter can help insulate the 
soil, conserve soil moisture and soften rainfall.
11
 
 
 
 
 
 
  
76 
 
Photo: © Denise Elias. 
 
7 (SUMMARY) 
LAYERED, PATCHY, YOUNG AND OLD 
THE DIVERSITY OF VEGETATION 
 
Nourished by the products of decomposition, the forest vegetation manifests in great diversity of 
species that organise themselves into different layers to create diverse habitats. The eucalypt canopy 
provides feed and home-sites for vast numbers of invertebrates.
1
 To this canopy, maturing eucalypts 
contribute large crown volumes with a complex of hiding places and masses of nectar- and pollen-
rich flowers.
2
 Subcanopy trees, with different leaves and flowers, create even more habitat for 
invertebrates,
3
 as do understorey and ground plants,
4
 the species and structure of which may vary 
with forest age.
5
 Meanwhile, the invertebrates and structural complexity provide habitat for larger 
residents. 
Partial to invertebrates in acacia subcanopies are Rose Robins.
6
 Yellow-bellied Gliders 
enjoy nectar and pollen from eucalypt flowers,
7
 and Crested Shrike-tits nest amidst high eucalypt 
foliage.
8
 Greater Gliders eat mainly eucalypt leaves in the canopy;
9
 bats take invertebrates from 
open spaces within, below and above the canopy;
10
 Rufous Fantails capture insects flying about the 
understorey.
11
 Here amidst the understorey foliage, Powerful Owls might roost,
12
 while below, 
Eastern Smooth Frogs go about their lives, protected amongst low vegetation,
13
 and fungi find ideal 
habitat beneath the protective shade cast by subcanopy and understorey tree ferns.
14
 
Vegetation patchiness, which may increase over time with tree collapse leaving sunny gaps, 
or with patchy wildfire,
15
 also provides different habitats for different wildlife. Social Crab Spiders 
dwell upon eucalypt foliage, but only in areas where the trees grow densely to enable dispersal.
16
 
Sugar Gliders can be found where there are tree hollows, but prefer places where acacias, an 
important food source, grow densely.
17
 Tasmanian Thornbills of the wet eucalypt forests and 
rainforests extend into drier eucalypt forests only along their gully lines which provide the moist 
habitat the thornbills prefer.
18
  
Finally, in many forests, a diversity of tree ages – young, mature and old – enables a range 
of hollow users with their particular requirements to live in the same forest.
19
 It also ensures a 
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continual supply of trees passing through maturity, senescence and death, so furnishing the forest 
dwellers indefinitely with a crucial assortment of habitat.
20
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Photo: © Denise Elias. 
 
8 (SUMMARY) 
SERVING FORESTS, THEIR INHABITANTS AND PEOPLE 
 FOREST FUNCTIONS AND PROCESSES 
 
Providing habitat for forest animals and organisms is a function of forests.
1
 Enabling them to do this 
is another of their functions – growth – whereby the plant material produced through photosynthesis 
becomes food (in fact, the base of the forest food chain) and provides the structures in which 
wildlife and organisms live and breed.
2
 With death of trees and other plants (or their parts) coming 
to balance growth at around maturity, the accumulation of the long-ago products of growth – dead 
branches, dead trees, logs, woody debris, litter – along with developing hollows, enhances the 
function of habitat provision.
3
  
Meanwhile, death and decomposition throughout the forest contributes to a third forest 
function – nutrient cycling and regulation. In the old forest, dead trees and logs retain nutrients 
securely for slow release.
4
 Logs, litter and plants help prevent soil and water run-off that may carry 
away nutrients.
5
 Logs, together with lichens that can be prominent on thick basal bark and dead 
wood, can house great numbers of nitrogen-fixing bacteria, assisting the input of nitrogen to the 
forest.
6
 Enlarging trees and the inevitable volumes of dead wood they leave behind, along with the 
thickening layer of soil organic matter that the woody debris contributes to, creates a vast store of 
carbon that is released ever-so-slowly, helping to regulate global atmospheric carbon – a great 
service to all life on Earth.
7
  
The accumulating soil organic matter has further roles: it provides much sustenance to soil 
organisms which aerate and bind the soil, and it enhances other soil processes.
8
 Improved soil 
porosity facilitates water flow through the soil, helping to provision plants and regulate streams.
9
 
This brings us to another forest function – water regulation. Significant numbers of old trees, 
drawing more modest quantities of water than young, vigorous trees, also help regulate stream 
flow,
10
 demonstrating yet again the value of the old forest components.  
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REFLECTION 
PRECIOUS PLACES 
 
The forest eucalypts, along with surrounding vegetation, grow and accumulate their woody or leafy 
matter as they advance towards maturity, taking up nutrients and water and transforming into 
wildlife habitat, such as abundant bark, or complex crowns offering plentiful canopy foliage, 
flowers and crevices. Gradually, time passes and maturity is left behind. Death progressively 
reaches through boles and branches, decomposition of the plant matter sees a dispersal of nutrients, 
and different habitat emerges – hollows; dead branches; eventually, logs and debris.  
The forest wildlife and organisms depend upon these habitats and the processes that create 
them; hollows become places to sleep, bark a place to forage, a dead branch the perfect spot to raise 
a brood. Some organisms even perpetuate the habitats and shaping processes, such as termites 
contributing to tree-hollow formation. As such, forest dwellers may depend upon other forest 
dwellers for their habitats. In fact, the entire forest can be seen as a network of interrelationships 
between organisms, structures and processes.  
Within this network, all forest organisms and components are valuable. To reflect upon this, 
and to contemplate that the habitats arising from the network can support unique assemblages of 
species, we can understand these places are too precious to be eroded. 
 
All Important in the Interconnected Web 
 
We have seen that the most bizarre of forest organisms and humblest of components play important 
roles in the forest system. Dead-wood fungi, fashioning tree hollows that uphold the lives of the 
quiet, long-furred Greater Glider, the majestic Red-tailed Black Cockatoo and so many other forest 
residents, are crucial organisms of the eucalypt forests. Their enthusiastic, multi-legged helpers are 
also important, termites amongst them. Termites, obtaining nourishment from senescing eucalypts 
and decaying logs, amongst other places, not only help create hollows but become important food 
for many animals, particularly the Numbat, rare and admired, in Western Australia.
1
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Other forest entities similarly reveal themselves to be significant within the interconnected 
web. While the Numbat weaves about forest floors in the southwest, a soft, silver-pink ball topped 
with brown grey decorates a tree fern in the southeast. Movement within the leaf litter below, or 
understorey gap before him, will bring the Pink Robin flitting downwards or crossways to capture 
his prey and settle upon another low perch to consume it. His life is fuelled by invertebrates of the 
forest floor, foliage and foliage gaps. Were it not for these little creatures and their shrubby or 
littered home-site structures, he would not exist. A pretty female in the same gully will see him 
raising a family when breeding season comes around, and the youngsters will be safe within their 
cup nest – as was he when he was a chick – for the nest will be securely bound with spider web, 
thanks to the presence of the forest spiders. Of course, we know many of these spiders make their 
homes within dead wood. Protruding dead branches; craggy dead trees; old decaying logs – web-
spinning spiders residing within these unassuming structures, losing their thread to bothersome, 
nest-building birds, show us again how the dead wood is linked to and facilitates surrounding forest 
life. Further ways include carbon storage and eventual contribution to soil organic matter, this, in 
turn, enhancing soil-organism activity and vital processes within the soil.
2
  
 
Special Habitats 
 
The habitats that arise within the old trees and forests – dead wood, shady places, deep litter and so 
forth – make specialised or optimal habitats for certain animals, and certain plants and fungi.3 As a 
result, unique or characteristic assemblages of species can exist in older forests,
4
 and many 
dependent upon the specialised habitats reach their greatest abundance here.
5
  
In Tasmania, a mature Messmate forest is found to contain a number of different fungi from 
those in an adjacent young forest regenerating from logging. These particularly include wood-
decomposing and litter-decomposing fungi. Habitats for these fungi are plentiful in the mature 
forest, with dead wood abundant and the litter and humus layers deep.
6
 Also in this locality, larger, 
older eucalypts have been found to provide habitat for more species of dead-wood dependant 
beetles than smaller, younger eucalypts;
7
 large logs, too, can house particular types of beetles not 
found in small logs.
8
 Northwards, in subalpine forests of the Brindabella Range, Australian Capital 
Territory, canopies of mature eucalypts attract different groups of canopy-feeding or canopy-
dwelling invertebrates from those of younger eucalypts.
9
 And in Mountain Ash forest, Victoria, 
moss cover is found to be greater on logs in older forests compared with younger forests.
10
 
The story repeats for larger wildlife. Forests containing high densities of large hollow trees 
can support higher densities of possums and gliders. This includes Mountain Brushtail Possums, 
which we know to shelter in large hollows in old trees.
11
 Yellow-bellied Gliders, too, requiring 
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sizable tree hollows and abundant nectar, pollen and sweet exudates, particularly from large trees,
12
 
are more commonly found in mature or old forests, especially those with large trees.
13
 Forest bats 
likely depend upon or centre their populations upon old-growth habitats, particularly tree hollows 
for shelter and breeding, and large trees, large logs and a well-developed understorey for 
invertebrate prey.
14
 The Eastern Forest Bats we saw roosting in tree hollows in northern New South 
Wales choose to roost in mature forest, often selecting hollows in older eucalypts.
15
 Numbers of 
forest birds (individuals and species) can increase with greater numbers of old trees, many of these 
birds requiring hollows.
16
 In Victoria’s central Gippsland, Red-browed Treecreepers, nesting in 
dead spouts of old trees, live and breed in mature forest or forest patches where several big old trees 
grow closely together; only during winter when not breeding may they spread into younger forest.
17
  
 
What We Are Losing 
 
Knowing about the specialised habitats and the processes that evolve and build as eucalypts and 
eucalypt forests age, we can appreciate what is lost when forests are cleared or modified. Wildfire 
and severe storm, or human activities such as burning or clearing, can alter, reduce or entirely 
remove old forest components or processes.
18
 Wildfire and storms are natural events, but there are 
limited old-growth places left
19
 to maintain wildlife populations while the burnt or storm-damaged 
areas recover.  
Amongst human disturbances, repeated burning may deplete logs and woody debris, and 
favour growth of certain understorey plants while suppressing others.
20
 Grazing can cause weed 
invasion and loss or trampling of understorey and ground plants, with young trees prevented from 
growing up to replace canopy trees, eventually reducing the overstorey and other habitats provided 
by mature and old trees.
21
 Logging, at high intensity with high tree loss, can cause great loss of 
present or developing hollows, dead branches, and loose or thick bark. Lost also are future 
senescent and dead trees, logs, woody material and soil organic matter, while water-flow volumes 
in the soil and streams may be affected
22
 and carbon stored within woody material and soil is lost to 
the atmosphere.
23
 Clearing or clearfelling, meanwhile, breaks forests into patches,
24
 their wildlife 
populations also broken up,
25
 and their edges susceptible to further disturbance, such as strong 
winds pushing trees over.
26
 These are just some results of disturbance. 
As we begin to see, the loss or alteration of habitat impacts upon wildlife. It can leave many 
without homes, sufficient food sources or places for their young to disperse to,
27
 while populations 
isolated within small forest patches face higher chances of extinction than larger populations in 
larger tracts, perhaps through loss of breeding capacity, chance wildfire or easier access by Foxes, 
Dingos or feral Cats.
28
 Loss of food and shelter can impact upon the short-term survival of Yellow-
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bellied Gliders, or their ability to reproduce in the longer term.
29
 In southeast Queensland, these 
gliders have been found less likely to be present in their favoured forest types following logging,
30
 
and in other regions have disappeared from clearfelled areas.
31
 In coastal forests of south eastern 
New South Wales, Greater Gliders are absent from intensively logged areas due to loss of large 
hollow-bearing trees.
32
 In Western Australia, birds are impacted by clearfelling of Karri forest; fifty 
years after clearfelling, populations have been found recovering but altered, those nesting in tree 
hollows or feeding upon Karri blossom particularly reduced due to the paucity of these resources.
33
 
The lost habitats are not readily replaced.
34
 We know it can take hundreds of years for trees 
to form large hollows or transform into dead trees.
35
 And it can take time again for other habitats to 
emerge from them – a log on the forest floor, well into decay and housing and feeding multitudes of 
organisms, animals and plants before it becomes debris, may have taken one and a half thousand 
years to get to this point.
36
 Indeed, full habitat recovery of a cleared eucalypt forest can take several 
generations of trees, equalling one and a half to two and a half thousand years.
37
  
 
Precious Places 
 
With the extensive clearance of eucalypt forests and woodlands since European settlement, 
particularly in areas of well-watered, highly fertile soils that have offered high timber yields and 
agricultural opportunity,
38
 the wooded places that remain, both publicly and privately owned, are 
precious. Those especially on moist, fertile soils and which are so diminished in extent are poorly 
reserved
39
 and in danger of further diminishment. These moist, fertile forests exhibit many old-
growth features, the resulting habitats accommodating a great diversity of wildlife.
40
 However, a 
forest need not have every old-growth feature to be valuable, or to be considered old-growth. Litter 
in some forests and woodlands may be sparse.
41
 Understorey and ground plants might be sparse or 
absent.
42
 In these forests there may live many bird species adapted to feeding upon open ground.
43
 
Sometimes old-growth features are obscured. Struggling on poor, shallow soils or steep, northern 
slopes can be communities of pint-sized eucalypts compared with those in other forests, yet many of 
these trees are old,
44
 posing a challenge to general notions of old-growth.  
Forests regrowing after disturbance, particularly natural disturbance, which retain some old-
growth elements can also be valuable. A wildfire through an old forest may leave few living trees, 
but enough dead trees and logs that various forest life and functions continue in a way characteristic 
of old-growth forest – the dead trees and logs provide habitat for hollow-using and log-using 
wildlife and decomposer organisms,
45
 and can continue to conserve nutrients and contribute over 
time to debris and soil organic matter. The loss of grand living trees may, validly, detract from 
aesthetic notions of old-growth, but ecologically, such forest has value.  
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The forest will have more value if surrounding forest remains. From this, wildlife species 
that did not survive the fire can be recruited,
46
 so these species are not permanently lost from the 
locality. In reverse, adjacent forest may be needed for tree dwellers to retreat to when the fire-killed 
trees collapse, for it will take further time beyond this collapse before the next generation of 
eucalypts mature and senesce,
47
 replete with a new supply of hollows, thick bark and dead branches. 
Without adjoining or nearby forest, the capacity of this patch to retain its original species 
complement may be reduced. Indeed, ongoing disappearance of forest patches can threaten the 
integrity and resilience of remaining forests.
48
  
By retaining forests and old-growth elements, by enlarging forest tracts through letting 
adjoining areas regenerate and age, we can support the persistence of wildlife and forest processes. 
Then, as the new generations of eucalypts pass through maturity, senescence and death, there is 
greater chance the hollow story, the loose bark story and the dead branches and trees story can 
continue to play out with a full complement of characters – colourful and peculiar – our atmosphere 
and water supplies simultaneously regulated. 
 
We leave for now the Pink Robin feeding amidst foliage in his eucalypt forest gully, forging his 
Pink-Robin life as only he could, while his forthcoming brood will soon take their turn at 
experiencing life in this or another forest, supported by the forest entities and networks. We leave 
also the Reticulated Velvet Geckos upon their old Salmon Gums – hopefully their western 
woodland patches will survive into the future – and farewell the Lesser Long-eared Bat in the east, 
dutifully suckling her twin young deep within a dead River Red Gum hollow, while we strain once 
more to catch a distant echo of the Yellow-tailed Black Cockatoo. 
These and the other forest dwellers have shown us one of the most important things we 
might ever know about this beautiful planet they kindly share with us – the dependencies of many 
organisms and animals upon unique and precious habitats that only Time (with a little aid from 
obliging, oft-overlooked helpers) produces.  
Yellow-tailed Black 
Cockatoos.  
Glenreagh, NSW. 
Photo: © Wayne Lock. 
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* * * 
 
Through understanding some of the intricacies and timeframes of old-growth eucalypt forests; by 
watching habitats within them build and transform; by meeting a number of their inhabitants with 
their highly individual ways; and by observing forest processes that create habitats or perpetuate the 
forests and their functions, one may be better able to discern controversies surrounding these 
forests. Perhaps too, there will come inspiration to participate in choices and small behaviours, 
wider pursuits and groups, or a study and career path in support of these places, for they need 
support. Importantly, the understanding and the observation within the mind’s eye may enable a 
deeper seeing into, and wonder at, any forest visited, with eyes that can pick out habitats and guess 
at who might happen to dwell or nest there. 
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11
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13
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14
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15
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2009; Dean and Wardell-Johnson 2010. 
16
 Wilson 1988; Erlich and Erlich 2004: 51-54; Lindenmayer 2007: 41. 
17
 Ashton 1981: 339 (trees at 100 m plus), 341 (distribution), 345-346 (climate); Beadle 1981: 225 (distribution, soils), 
290 (Mountain Ash may reach 130 m), 370 (Karri may reach 85 m); Australian Surveying and Land Information Group 
(AUSLIG) 1990b: 19 (distribution, rainfall, sheltered localities, some Mountain Ash nearly 100 m); Australian 
Surveying and Land Information Group (AUSLIG) 1990a: (distribution); Ashton and Attiwill 1994: 157 (Mountain Ash 
occasionally 100 m plus), 158 (distribution, rainfall), 167-168 (Mountain Ash at ~100 m, Karri at 83 m, Manna Gum at 
~90 m); Groves 1999: 376-377 (rainfall, soils, distribution, Mountain Ash up to 90 m, Karri up to 85 m). 
18
 Ashton 1981: 340-341 (incl. Table 1); Australian Surveying and Land Information Group (AUSLIG) 1990b: 19; 
Ashton and Attiwill 1994: 158. 
19
 Ashton and Attiwill 1994: 158. 
20
 Beadle 1981: chap. 9, chap. 11  
21
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1994: 157, 159-161 (Table 6.1), 167; White 1994a: 243; Groves 1999: 376-377. 
22
 Australian Surveying and Land Information Group (AUSLIG) 1990b: 22-23 (distribution, rainfall, soils, tree genera 
and species); Australian Surveying and Land Information Group (AUSLIG) 1990a: (distribution); Gill 1994: 199 
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23
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soils, tall forests on southern slopes, shorter forests on northern slopes), 204-208 (mixed or pure stands); Gill 1997: 151 
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86 
 
                                                                                                                                                                                
open-forest, open-forest, low open-forest); Groves 1999: 371 (Table 24 – structural vegetation formations), 375-376 
(tall, medium, low open-forest). 
24
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Surveying and Land Information Group (AUSLIG) 1990a: (distribution); Gill 1997: 151; Groves 1999: 391. 
25
 Beadle 1981: 264-271 & 296 (cold-adapted eucalypts/woodlands); Australian Surveying and Land Information Group 
(AUSLIG) 1990b: 24 (River Red Gum, Salmon Gum); Williams and Costin 1994: 473-477 (incl. Table 16.1). 
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Sollins, et al. 1980: 276 (death balancing growth, accumulating woody material); Franklin, et al. 1981: 6-7 (death 
balancing growth), 7 (accumulating woody material); Franklin and Spies 1991: 76 (accumulating woody debris - 
logs, wildlife habitat); Lindenmayer, et al. 1999: 198 & 200 (accumulating woody material - logs). 
4
 Swift 1977a: 181, 197; Franklin, et al. 1981: 7, 36. 
5
 Jacobs 1955: 169-170; Maser, et al. 1979: 84; Franklin, et al. 1981: 36; Nicholls 1995: 1-2. 
6
 Franklin, et al. 1981: summary, 7, 13, 15, 36, 39, 43; Sollins, et al. 1987; Franklin and Spies 1991: 76; Lindenmayer, 
et al. 2002: 129-130; Recher 2004: 27. 
7
 Swift 1977a: 197; Harmon, Ferrell and Franklin 1990; Harmon 2001; Lindenmayer, et al. 2002: 130; Lindenmayer and 
Gibbons 2004: 58-59; Keith, Mackey and Lindenmayer 2009; Dean and Wardell-Johnson 2010.  
8
 Brady and Weil 2008: 22, 140-142, 495, 515-517. 
9
 Brady and Weil 2008: 185, 186, 187 (Fig. 5.13), 207-208, 515-516. 
10
 Langford and O'Shaughnessy 1977: 203; Department of Water Resources Vic 1988: 28, 29, 32; Jayasuriya, et al. 
1993: 345, 362-365. 
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 REFLECTION 
                                                     
1
 Swift 1977a: 187 & 189 (termite nourishment); Lee 1983: 636 & 638 (termite nourishment); Perry, Lenz and Watson 
1985: 51-52 (termite nourishment); Gilmore 1993: 23 (termites important food for many animals); Friend 2008: 164 
(numbat feeds upon termites). See also chaps 2 & 5 herein. 
2
 Schodde and Tidemann 1986: 383 (Pink Robin ecology). See also chaps 4 & 8 herein. 
3
 Milledge, Palmer and Nelson 1991: 61; Milledge 1993: 5, 9; Scotts 1993: 18; Scotts 1994: 90. 
4
 Franklin and Spies 1991: 71, 72; Scotts 1991: 150; Milledge 1993: 5, 9; Scotts 1993: 19; Burgman 1996: 153. 
5
 Recher 1996: 346. 
6
 Gates, Ratkowsky and Grove 2005: 132, 138-139, 140, 144-152. 
7
 Hopkins, et al. 2005: 117, 120. 
8
 Yee, et al. 2006: 42, 46, 49-51. 
9
 Ohmart, Stewart and Thomas 1983: 400. 
10
 Lindenmayer, et al. 1999: 200. 
11
 Smith and Lindenmayer 1988: (density of possums and gliders increased with potential nest tree density); 
Lindenmayer, et al. 1990b: (abundance of Mountain Brushtail Possum and Greater Glider increased with increased 
abundance of hollow-bearing trees); Lindenmayer, et al. 1991: 299 & 301 (Mountain Brushtail Possum: short fat trees - 
typically late stages of decay). 
12
 Kavanagh 1987: 377, 378, 382; Eyre and Smith 1997: 292. 
13
 Craig 1985: 16; Davey and Norton 1990 cited in Goldingay and Kavanagh 1991: 370; Milledge, Palmer and Nelson 
1991: 55 (incl. Table 1), 58, 59. 
14
 Parnaby and Hamilton-Smith 2004: 83-84. 
15
 Law and Anderson 2000: 355 (incl. Fig. 1) -365. 
16
 Lyon and Kennedy 2009. 
17
 Lyon 1980: 150, 155. 
18
 Kirkpatrick, et al. 1990: 31-34; Norton and May 1994: 18-22; Scotts 1994: 88-90, 93-94; Norton 1996: 23-27; Recher 
1996: 352-353; Kirkpatrick 1999: 47-53, 63-68. 
19
 Milledge 1993: 7; Recher 1996: 377. 
20
 Williams and Gill 1995: 44-45; Recher 1996: 353, 370. 
21
 Saunders 1979: 215-216; How and Kitchener 1983: 555; Bennett 1993: 282; Peel 1993: 44 (Q & A session); Catling 
and Burt 1995: 285. 
22
 Langford and O'Shaughnessy 1977: 203-204; Department of Water Resources Vic 1988: 28; Cornish 1993: 301, 320-
321; Grayson, et al. 1993: 467; Hornbeck, et al. 1993: 323, 330; Jayasuriya, et al. 1993: 345, 362-365; Ruprecht and 
Stoneman 1993: 369, 377-381; Norton and May 1994: 18-19. 
23
 Harmon, Ferrell and Franklin 1990; Resource Assessment Commission 1992b: Appendix K2: K.40; Harmon 2001: 29; 
Brady and Weil 2008: 498, 500, 522; Dean and Wardell-Johnson 2010. 
24
 Recher, et al. 1987: 177-178, 188-192; Recher 1992: 14-15; Lindenmayer 1994: 37; Scotts 1994: 91-92. 
25
 Scotts 1994: 93-94. 
26
 Recher, et al. 1987: 190; Chen, Franklin and Spies 1993: 235; Norton and May 1994: 18; Lindenmayer, Cunningham 
and Donnelly 1997: 637-639. 
27
 Recher, et al. 1987: 180, 188-190; Kirkpatrick, et al. 1990: 22-23, 34-38; Scotts 1994: 93-94. 
28
 May 1994: 52-54; Norton and May 1994: 19; Possingham, et al. 1994; Scotts 1994: 93-95; Lindenmayer and Lacy 
1995. 
29
 Craig 1985: 16; Goldingay and Kavanagh 1991: 370-371. 
30
 Wormington, et al. 2002: 222, 225. 
31
 Recher et al 1975 and Norris et al 1979 cited in Goldingay and Kavanagh 1991: 370. 
32
 Lunney 1987: 269, 272. 
33
 Tingay and Tingay 1984: 1, 45, 49-50, 51. 
34
 Recher 1992: 14; Parnaby and Hamilton-Smith 2004: 84. 
35
 E.g., Baur 1992: 95; Wormington, et al. 2003: 86. 
36
 Recher (1996) cited in Parnaby and Hamilton-Smith 2004: 84 (Note: I cannot find this fact in Recher 1996, so citing 
from Parnaby and Hamilton-Smith 2004). 
37
 Norton and May 1994: 17. 
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 Recher 1992: 13-15; Roberts 1993: 49-50; Norton and May 1994: 12-16, 17; Recher 1996: 342-346; Kirkpatrick 
1999: chap. 4; Williams 2003: 327-332. 
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 Recher 1996: 346. 
40
 Milledge 1993: 5; Recher 1996: 346. 
41
 Recher and Davis 1998: 515, 524. 
42
 Lyon 1985b: 36 (Table 3); Tzaros 2005: 49, 51, 55. 
43
 Recher and Davis 1998: 524. 
44
 Woodgate, et al. 1994: 88-89. 
45
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46
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APPENDIX A 
 
SCIENTIFIC NAMES OF SPECIES APPEARING IN THIS WORK 
 
Nomenclature is taken from those works cited in the text, with scientific names updated according 
to the sources asterisked (*), or as otherwise indicated. 
 
 
MAMMALS 
* Van Dyck and Strahan (2008) 
 
Common name Scientific name 
Antechinus  
Agile  Antechinus agilis 
Brown  Antechinus stuartii 
Bat  
Eastern Forest  Vespadelus pumilus 
Gould’s Long-eared  Nyctophilus gouldi 
Gould’s Wattled  Chalinolobus gouldii 
Lesser Long-eared  Nyctophilus geoffroyi 
Southern Forest  Vespadelus regulus 
Glider  
Feathertail  Acrobates pygmaeus 
Greater  Petauroides volans 
Mahogany  Petaurus gracilis 
Squirrel  Petaurus norfolcencis 
Sugar  Petaurus breviceps 
Yellow-bellied  Petaurus australis 
Numbat Myrmecobius fasciatus 
Phascogale  
Brush-tailed  Phascogale tapoatafa 
Possum  
Common Brushtail  Trichosurus vulpecula 
Common Ringtail  Pseudocheirus peregrinus 
Leadbeaters  Gymnobelideus leadbeateri 
Mountain Brushtail  Trichosurus cunninghami 
Western Ringtail  Pseudocheirus occidentalis 
Potoroo  
Long-footed  Potorous longipes 
Pygmy-possum  
Eastern  Cercartetus nanus 
Western  Cercartetus concinnus 
Rat  
Black-footed Tree- Mesembriomys gouldii 
Bush  Rattus fuscipes 
 
Cat Felis catus 
Dingo Canis lupus 
Fox Vulpes vulpes 
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BIRDS 
* Christidis and Boles (2008) 
 
Common name Scientific name 
Black Cockatoo  
Carnaby’s  Calyptorhynchus latirostris 
Glossy  Calyptorhynchus lathami 
Red-tailed  Calyptorhynchus banksii 
Yellow-tailed  Calyptorhynchus funereus 
Corella  
Long-billed  Cacatua tenuirostris 
Western Long-billed  Cacatua pastinator 
Cuckoo-shrike  
White-bellied  Coracina papuensis 
Fantail  
Rufous  Rhipidura rufifrons 
Flycatcher  
Satin  Myiagra cyanoleuca 
Honeyeater  
Black-headed  Melithreptus affinis 
Crescent  Phylidonyris pyrrhopterus 
Strong-billed  Melithreptus validirostris 
White-eared  Lichenostomus leucotis 
Yellow-tufted  Lichenostomus melanops 
(Helmeted) Lichenostomus melanops cassidix
a
 
Kookaburra  
Laughing  Dacelo novaeguineae 
Lyrebird  
Superb  Menura novaehollandiae 
Martin  
Tree  Petrochelidon nigricans 
Nightjar  
White-throated  Eurostopodus mystacalis 
Owl  
Powerful  Ninox strenua 
Sooty  Tyto tenebricosa 
Pardalote  
Striated  Pardalotus striatus 
Robin  
Eastern Yellow  Eopsaltria australis 
Pink  Petroica rodinogaster 
Rose  Petroica rosea 
Western Yellow  Eopsaltria griseogularis 
Rosella  
Green  Platycercus caledonicus 
Scrubwren  
White-browed  Sericornis frontalis 
Shrike-tit  
Crested  Falcunculus frontatus 
Sittella, Varied  Daphoenositta chrysoptera 
(Black-capped) Daphoenositta chrysoptera pileata
b
 
(Orange-winged) Daphoenositta chrysoptera 
chrysoptera
c
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Thornbill  
Buff-rumped  Acanthiza reguloides 
Tasmanian  Acanthiza ewingii 
Treecreeper  
Red-browed  Climacteris erythrops 
Rufous  Climacteris rufa 
White-throated  Cormobates leucophaea 
Weebill Smicrornis brevirostris 
Whipbird  
Eastern  Psophodes olivaceus 
 
a
 Pearce, Burgman and Franklin (1994) 
b
 Recher (1991) in conjunction with Christidis and Boles (2008) 
c
 Noske (1998) 
 
 
 
 
REPTILES  
* Wilson and Swan (2010) 
 
Common name Scientific name 
Gecko  
Ocellated Velvet  Oedura monilis 
Reticulated Velvet  Hesperoedura reticulata
a
 
Thick-tailed  Underwoodisaurus milii 
Monitor  
Lace  Varanus varius 
Spotted Tree  Varanus scalaris 
Python  
Diamond  Morelia spilota spilota 
Skink  
Coventry’s  Niveoscincus coventryi 
Southern Water  Eulamprus tympanum 
Spencer’s  Pseudemoia spenceri 
Three-toed  Saiphos equalis 
Tree  Egernia striolata 
Snake  
Broad-headed  Hoplocephalus bungaroides 
Turtle  
Mary River  Elusor macrurus 
 
a 
Steve Wilson, Qld Museum, personal communication. 
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FROGS 
* Tyler and Knight (2011) 
 
Common name Scientific name 
Frog  
Dainty Tree / Graceful Tree Litoria gracilenta 
Eastern Smooth  Geocrinia victoriana 
Fletcher’s  Lechriodus fletcheri 
Green Tree Litoria caerulea 
Green-thighed  Litoria brevipalmata 
Peppered Tree Litoria piperata 
Peron’s Tree Litoria peronii 
Roseate / Karri Geocrinia rosea 
Roth’s Tree Litoria rothii 
 
 
 
 
FISH 
* Department of Sustainability (2009) 
 
Common name Scientific name 
Blackfish  
Freshwater  Gadopsis marmoratus 
 
 
 
 
INVERTEBRATES 
* Department of Sustainability (2009) 
 
Common name Scientific name 
Stag Beetle  
Broad-toothed  Lissotes latidens 
Velvet Worm  
Giant  Tasmanipatus barretti 
Crab Spiders  
Social  Diaea spp. 
 
 
 
 
FUNGI 
* Fuhrer (2009) 
 
Common name Scientific name 
Fungus  
Beefsteak  Fistulina hepatica 
Ghost  Omphalotus nidiformis 
Punk  Laetiporus portentosus 
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PLANTS 
* Boland et al. (2006) 
 
Common name Scientific name 
Eucalypts  
Alpine Ash Eucalyptus delegatensis 
Apple Box Eucalyptus bridgesiana 
Blackbutt Eucalyptus pilularis 
Blakely’s Red Gum Eucalyptus blakelyi 
Blue Gum Eucalyptus globulus 
Broad-leaved Stringybark Eucalyptus caliginosa 
Brown Barrel Eucalyptus fastigata 
Cider Gum Eucalyptus gunnii 
Darwin Stringybark Eucalyptus tetrodonta 
Darwin Woollybutt Eucalyptus miniata 
Flooded Gum Eucalyptus grandis 
Forest Red Gum Eucalyptus tereticornis 
Fuzzy Box Eucalyptus conica
a
 
Gimlet Eucalyptus salubris 
Grey Gum Eucalyptus punctata 
Jarrah Eucalyptus marginata 
Karri Eucalyptus diversicolor 
Manna Gum Eucalyptus viminalis 
Marri Eucalyptus (Corymbia
b
) calophylla  
Messmate Eucalyptus obliqua 
Mountain Ash (Vic.) / Swamp Gum 
(Tas.) 
Eucalyptus regnans 
Mountain Grey Gum Eucalyptus cypellocarpa 
Mountain Swamp Gum Eucalyptus camphora
a
 
Narrow-leaved Peppermint Eucalyptus radiata 
Narrow-leaved Red Ironbark  Eucalyptus crebra 
Red Bloodwood Eucalyptus (Corymbia
b
) gummifera 
Red Stringybark Eucalyptus macrorhyncha 
River Red Gum Eucalyptus camaldulensis 
Salmon Gum Eucalyptus salmonophloia 
Shining Gum Eucalyptus nitens 
Snow Gum Eucalyptus pauciflora 
Spotted Gum Eucalyptus (Corymbia
b
) maculata 
Swamp Gum Eucalyptus ovata 
Sydney Peppermint Eucalyptus piperita 
Wandoo Eucalyptus wandoo 
Yellow Box Eucalyptus melliodora 
York Gum Eucalyptus loxophleba 
Non-eucalypts  
Brush Box Lophostemon confertus 
Coastal She-oak Casuarina equisetifolia 
cypress pines Callitris spp. 
Huon Pine Lagarostrobos franklinii 
Myrtle Beech Nothofagus cunninghamii 
she-oak Allocasuarina or Casuarina spp. 
strangler figs Ficus spp. 
 
a
 Costermans (2009)
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b
 The widely accepted system of Hill and Johnson (1995) that distinguishes Corymbia (bloodwoods and ghost gums) as 
a separate genus within the eucalypt complex (equivalent to Eucalyptus and Angophora), is acknowledged and 
indicated following the approach of Boland et al. (2006). Whether genus Corymbia or Eucalyptus, Hill and Johnson 
(1995, 188) emphasise these trees, together with genus Angophora, make up the “eucalypts”. (See also: Ladiges (1997, 
19-20); Williams and Woinarski (1997, 405); Boland et al. (2006, ix)). 
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THE CONTRIBUTION OF POPULAR BOOKS TO 
ENVIRONMENTAL COMMUNICATION  
 
INTRODUCTION 
 
 
In response to wide-scale environmental degradation, many scientists and environmental advocates 
write books for the public to communicate environmental matters. Generally, these books are 
written to increase knowledge of and appreciation for the environment or its entities (e.g., species, 
ecosystems), and/or to raise awareness of environmental loss and catalyse action.
1
 With much effort 
going into the writing of such books, it is worth investigating their value. Are they effective 
vehicles for achieving the desired outcomes? 
 
Situating the Research Question 
 
The books in question can be termed “popular” books, popularisation being the communication of 
knowledge beyond its original context,
2
 or a process of creating or finding meaning with regards to 
information.
3
 Such books are endeavours in environmental education or science communication, 
their goals according with those of both fields. 
Environmental education, which grew from mounting concern during the 1960s about 
environmental degradation,
4
 strives to educate people about the link between human activity and 
such degradation, and to increase environmental concern. Other goals include developing 
motivation for, and skills and participation in, environmental decision making and behaviour, and 
cultivating sympathetic values.
5
 Not having had the broad-scale impact originally envisaged, 
environmental education has been criticised by those in the field for focusing in practice on 
information transmission rather than participation in, and capacity-building for, decision making 
and action, and there is debate about the field’s orientation in terms of these foci.6 Science 
communication has similar problems. Its aims include communicating the value or findings of 
science to raise the profile of science, appease science controversies or encourage certain 
behaviours, such as participating in decision making. The traditional science-communication model 
– transmission of scientific information to bring about desired behaviour – was unsuccessful and 
enhanced in the 1990s by a model of participation and interactive dialogue.
7
 Thus, both fields 
increasingly address engagement and participation, rather than just information transfer.  
The two fields also recognise the bearing of values and ethics upon opinions and behaviour.
8
 
For example, in science communication, Nisbet and Scheufele emphasise the importance of 
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information framing to link issues to values, so encouraging engagement and participation.
9
 Tilbury 
and Cooke, reviewing Australian environmental education and recommending capacity-building for 
sustainability, believe the changes needed should be motivated by a change of values,
10
 
acknowledging, however, values cannot be forced upon learners.
11
 Bowen, supporting the need for 
participatory environmental decision making, asserts environmental education should provide 
ecologically-based information while cultivating an environmental consciousness and a sound 
ecocentric ethic to steer government and industry.
12
  
Is there a role for popular environmental books in the various pathways to address 
environmental degradation? Can the information within such books facilitate understanding of the 
environment and environmental problems, cultivate values sympathetic to the environment or 
motivate participation in public dialogue and pro-environmental actions? 
Environmental psychology research (which overlaps with environmental education research) 
finds a number of factors that can contribute to or detract from pro-environmental behaviour, 
including cognitive, affective, normative, social and situational influences.
13
 I consider cognitive 
and affective factors to be relevant to popular environmental books: cognitive factors include 
general ecological knowledge and knowledge of specific environmental issues; affective factors 
include attitudes and emotions regarding the environment or environmental entities. 
Through my own writing, I aim to address both cognition and affect. I endeavour to 
communicate the ecology of old eucalypt forests – their development, habitats and wildlife – so 
readers gain an ecologically grounded picture of these forests and understand their ecological values 
(for organisms, animals and humans) at a cognitive level. Alongside this, I hope to encourage 
appreciation for and empathy towards the forest ecosystem and its constituents. It is my hope the 
knowledge and appreciation/empathy might spur people to sympathetic action (e.g., through voting, 
speaking out or supporting relevant conservation organisations). These aims of imparting 
understanding and encouraging appreciation, empathy or other emotions sympathetic with the 
environment align with those of other environment writers as I (and others) ascertain them.
14
  
Qualitative studies investigating formative experiences of environmentalists or environmental 
educators find a range of influences, self-reported by those surveyed, that stimulate environmental 
concern and interest, and the choice for conservation work. While outdoor/nature experiences and 
the influence of significant others predominate, the reading of nature books also contributes as a 
formative experience.
15
 It is suggested the formative influences cultivate an environmental 
sensitivity which leads to concern or actions.
16
 Mobley, Vagias and DeWard similarly believe 
knowledge gained through reading environmentally based books can develop a sensitivity for the 
environment, so helping to develop concern, which can influence behaviour. They quantitatively 
investigated the influence upon behaviour of reading three nature-based books – Walden, A Sand 
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County Almanac and Silent Spring – treating these books as a knowledge-related variable, and 
found the reading of this literature strongly predicted environmentally responsible behaviour. 
Although they cannot infer a cause and effect relationship, they suggest reading environmental 
literature may lead to environmentally responsible behaviour. Of particular interest, they 
acknowledge it is hard to determine how and why the reading of environmental literature might 
affect behaviour – could it be, for example, through increased ecological foundation in readers or 
increased capacity in assessing environmental problems and solutions?
17
 Stocklmayer, Rennie and 
Gilbert, discussing the contribution of popular science books to science education, suggest such 
books can successfully contribute to science learning by possessing features desirable for such 
learning, including readability, narrative, conversational tone and storytelling. However, they 
consider the effects of reading these books are not easily evaluated.
18
  
This essay explores potential and known influences of popular environmental books upon 
readers, individually/personally (part 1) and collectively (part 2). There are five investigatory 
threads. The first examines cognitive properties of ecological information within environmental 
books in terms of reader knowledge of, and insight into, environmental phenomena, along with 
appreciation for such phenomena. The second thread explores affective properties of these books in 
terms of their capacity to evoke in readers affective responses sympathetic to the environment. This 
includes a deeper analysis of appreciation and its apparent synonym – attitude. Thus, these two 
threads look to both the text and its potential effect upon readers. The cognitive and affective 
investigation is followed by examination of theories and models of determinants of pro-
environmental behaviour (the third thread) to see how the books of concern, with their cognitive 
and affective properties, might contribute. The fourth thread, opening part 2, examines historical 
and ongoing influences of two classic environmental books, while the final thread draws upon an 
intertextual model to consider how all popular environmental books, regardless of success, may 
contribute to public dialogue about the environment through various media.  
I analyse four books which I consider, along with my own work, to fall under the category of 
“environment writing” (described below) and which contain at least some ecological information, a 
major focus of my investigation. To investigate cognitive properties, I look at Gum by Ashley Hay 
(2002) and Tree: A Biography by David Suzuki and Wayne Grady (2005), as their ecological 
content approximates my work. Gum centres upon eucalypts, but is a cultural account of their 
reception by Europeans, rather than an ecological account, its narrative supplemented in places by 
ecology. Tree: A Biography (hereafter called Tree) centres upon forest ecology – that of Douglas-fir 
forest in the United States. The variation in ecological content between these books provides a 
contrast with which to examine such information. Lending themselves to investigation of affective 
properties, by way of their content, and broader-scale influence, by way of their classic nature, are A 
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Sand County Almanac by Aldo Leopold (2001 (1949)) and Silent Spring by Rachel Carson (1999 
(1962)). These books each present a land degradation issue, this relevant to my work.  
 
Environment Writing  
 
I consider “environment writing” to predominantly be about the environment, nature, flora, fauna or 
biodiversity (an information component), and to take a stand for the environment (a values 
component), either subtly amidst a narrative or celebration of the environmental element, perhaps 
hinting at a positive outlook upon it, or more overtly as a focus of the entire text. It overlaps with 
the “environmental writing” category of McKibben, who defines this from works in his American 
anthology as “[taking] as its subject the collision between people and the rest of the world, and 
[asking] searching questions about that collision”.19 However, my category includes works that take 
as their subject the environment or environmental element; from this, questions or comment 
regarding humankind's consumption of or attitudes towards nature arise at least to some degree.  
Environment writing also overlaps with “nature writing”, as does McKibben’s category, and 
“popular science”. Nature writing is defined broadly, and may or may not be informed by science. 
In her introduction to the field of ecocriticism, Glotfelty describes nature writing simply as “a 
tradition of nature-oriented nonfiction”.20 Lyon provides a “taxonomy of nature writing”, describing 
the genre’s range through three fundamental areas whilst warning that variation in relative 
weightings of these areas results in much intergrading.
21
 In his taxonomy, expositions rooted in 
natural history information graduate through an increasing participation and perspective from the 
author as he/she responds to and experiences nature. Finally, these dimensions fade as deeper 
philosophical analyses and interpretations of humans and nature are made.
22
 While much nature 
writing can be seen as environment writing, I consider works heavily weighted by author 
perspective/experience to fall outside environment writing if a stand for the environment is not 
particularly expounded, although they may be respectful towards nature. Tredinnick organises a 
selection of Australian nature writing into a taxonomy based upon Lyon’s work. However, he 
believes Lyon’s taxonomy misses an important dimension – that of literary quality of lyric 
interpretation or witnessing of place.
23
 Indeed, Tredinnick believes this is what nature writing is, or 
should be, about.
24
 This, again, deviates from environment writing, the lyric interpretation or 
witnessing element not a requirement of the latter. 
Popular science, also referred to as science writing,
25
 is described by Turney as “works which 
attempt to explain the ideas of contemporary science and their significance”.26 Turney notes the 
field to be loosely defined, not a specific genre, but an area with a diversity of styles and formats.
27
 
Characteristically, however, it explains concepts, processes and findings of science.
28
 Those works 
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explicating concepts and findings, but not so much processes, of environmental sciences, such as 
recent popular texts on evolutionary biology that tell a linear, evolutionary story,
29
 may, should they 
take a stand for the environment, fall under environment writing, their focus upon environmental 
elements rather than science per se. Myers offers a similar perspective, distinguishing between the 
“narrative of science”, which he attributes to professional scientific articles that focus on the 
activity of science and define how their discipline is structured, and the “narrative of nature”, 
attributed to popularisations, which focus on a plant or animal subject as separate from scientific 
activity.
30
 Some discussion of scientific activity may exist within environment writing. For 
example, Tree, telling the life-history story of a Douglas-fir in North America, has an interspersed 
narrative of the development of scientific thinking and plant study. Its focus, however, is upon the 
Douglas-fir and forest community.  
Thus, environment writing focuses on the environment or its entities and takes a stand for 
these to some degree. Comprising both information and a values orientation, it has strong resonance 
with those goals of environmental education and science communication that seek to inform, and 
affect values and behaviours, with regards to the environment. Findings of environmental 
psychology provide a framework from which the two variables – cognition and affect – can be 
drawn to more specifically investigate the capacity of environment-writing books to achieve these 
goals. This investigation now follows, while part 2 follows these outcomes into the public arena. 
 
 
PART 1. INFLUENCES AT THE INDIVIDUAL LEVEL 
 
Ecological Information in Environment-Writing Books: Cognitive Properties 
 
Ecological and related scientific information within environment-writing books can potentially 
make an important contribution to environmental communication by providing knowledge of, and 
insight into, environmental phenomena. There exists a widespread lack of understanding of 
ecological processes and environmental issues in Australia, the problem expressed frankly by 
ecologist Harry Recher: 
 
Australians, almost regardless of their position of authority or the acquisition of 
university degrees, are biologically, ecologically and environmentally illiterate 
[meaning] that people have little or no understanding of ecological processes or of 
the ways that events in one part of the world can affect the entire planet.
31
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An increase in public (citizen) understanding of interconnectedness both within and beyond 
ecosystems is a major goal of environmental education (traditional Western and alternative 
approaches),
32
 and knowledge of ecology is found to play a role in pro-environmental behaviour.
33
 
So too, is a favourable disposition or attitude towards the environment or ecology, which may 
include cognitive components.
34
 Related is knowledge of specific environmental issues, this found 
to shape attitudes or moral norms towards environmental entities (e.g., species), in turn, influencing 
behaviour.
35
 While a range of factors influence pro-environmental behaviour, a deep comprehension 
of ecology and interconnectedness seems fundamental to truly understanding impacts of one’s own 
and others’ actions upon the environment and appropriate ways to address these. 
Environment-writing books are an avenue through which ecological knowledge and insight 
can be gained, and I demonstrate, with examples, specific ways this might be achieved. Drawing 
upon Ashley Hay’s Gum and, to a greater extent due to its ecological content, David Suzuki and 
Wayne Grady’s Tree, I explore potential cognitive effects of ecological information upon readers. I 
suggest ecological information within such books can achieve three outcomes, or objectives. First, it 
can educate readers about aspects of the environment and ecology, including illustrating 
interrelationships within and between ecosystems. Second and interlinked, it can enhance reader 
experience of the subject by illustrating phenomena not otherwise known or visible (e.g., 
microscopic or global-scale events, prehistoric events occurring over geological time), giving 
greater insight into the natural world. Third, the learning of environmental aspects/interrelationships 
and the “experiential” insight into otherwise unseen phenomena may increase reader appreciation of 
the subject, or evoke empathetic feelings. I further suggest this may help fulfil the book’s purpose, 
assuming the nurturing of such appreciation or feelings is wholly or partly the author’s aim. As 
appreciation comprises both cognitive and affective components, and can be synonymous with 
attitude, it is elaborated in the later discussion on affect; there, too, empathy is further explored. 
Ecological information is, of course, not limited to environment-writing books. However, I 
consider these books effective vehicles for transmitting knowledge of ecosystem function and 
interconnectedness, and environmental problems and issues by way of their context. This is 
addressed in the later discussion on affect; a note on other advantageous properties of books follows 
the discussion on pro-environmental behaviour models. 
 
Ashley Hay’s Gum depicts the stories of various champions of Australia’s eucalypts since European 
settlement – collectors and taxonomists, artists, explorers, scientists, conservationists – and their 
experiences of, or relationships with, eucalypts. For example, the book follows early botanists and 
their taxonomic work on eucalypts, it describes the influence of eucalypts upon artists, and it 
explores conservation conflicts surrounding eucalypt forests. A social account, it celebrates both the 
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trees and the people, recognising the persistence and endurance of each. Through her portrayal and 
comment, particularly of the beauty of eucalypts but also of the extent of their clearance, I see Hay 
takes a moderate stand for the conservation of eucalypts and eucalypt forests. Ecological 
information is minimal, but used effectively in places to potentially achieve the aforementioned 
objectives of ecological education, and enhancement of reader experience of and appreciation for 
the subject, as well as support for the book’s purpose. A notable example is information about 
invertebrates on a River Red Gum, as follows. 
After an account of forest logging and conservation issues, largely comprising a portrayal of 
endeavours to protect old-growth forests in the Styx Valley, Tasmania, Hay notes an ecological 
study finding more than four thousand invertebrates, making more than three hundred and twenty 
species, on a single River Red Gum in the Moira State Forest, New South Wales. The study states 
extensive information exists on only a few of these invertebrate species.
36
 Previously in the book, 
River Red Gums are highlighted for their aesthetic beauty and as useful indicators of water.
37
 Now, 
with the aid of the ecological study, Hay brings forth the issue that, for such a wide-ranging, 
common tree, so little is known of an important aspect of its ecology – its invertebrate fauna. She 
states the salient findings of the study, simultaneously inserting her own surprise about this lack of 
knowledge. Amidst this she writes: 
 
One scientist had already suggested that ‘there could be hundreds of such 
invertebrates completely unknown to science in each coupe of Tasmania's forests’. 
They could come and go, unstudied, unnamed, unknown.
38
 
 
This ecological information can achieve the objectives discussed. It shows the reader an ecological 
aspect of River Red Gums they are unlikely to have ever observed, or even known. The imagination 
flexes with a vision of four thousand invertebrates running about a single eucalypt, a scene that only 
ecological information can bring to the readers’ eye and which may enhance reader experience of 
the eucalypt (objective two). It demonstrates, in a simple way, interconnectedness between 
organisms – these individual invertebrates likely depend upon this tree (objective one). The insight 
into this eucalypt’s ecology, and its support for these invertebrates, may engender appreciation or 
empathy for this or all eucalypt species (objective three). Further, in conjunction with the scientist’s 
suggestion (quoted) and Hay’s comments, the information highlights that many invertebrates are 
unknown to us and, furthermore, may only exist in one small place, such as a forest coupe, and that 
through the logging of Australia's forests, these species may be lost, many of which we never knew. 
If the book is endeavouring to nurture sympathy for eucalypt forests and the organisms they 
support, which I believe it is, then this piece of ecological information, along with author comment, 
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supports this goal. This small amount of information provides the reader with a strong case for 
forest conservation, that is, if the reader feels at least some empathy for these invertebrates.   
 
In contrast to Gum, David Suzuki and Wayne Grady’s Tree contains, indeed is based upon, 
extensive ecological and related scientific information. Tree tells the story of a Douglas-fir on the 
West Coast of North America, following its life from seed dispersal and establishment through to 
decades after its death and collapse. Alternating narratives tell about members of its forest 
community (e.g., Douglas-fir squirrels, ferns), natural phenomena (e.g., fire behaviour), ecological 
concepts (e.g., diversity) and plant evolution. Accompanying these, as the Douglas-fir develops, is 
an interspersed narrative of the development of scientific thinking and study of plants, presented 
through sketches of naturalists and scientists and their work, and science itself. Here, we engage in 
questions asked by early scientists; how they reasoned, observed plants and puzzled over aspects of 
plant physiology; how they came, through their questions, observations and experiments, to 
understand the functioning of plants, such as how plants reproduce. Overall, Tree is a demonstration 
of the value of trees and all parts of nature, together with how such value has come to be learned 
through science. Being so extensive, the ecological/scientific information in Tree has great capacity 
to achieve: ecological education, including that of interconnectedness; enhancement of reader 
experience of phenomena; and appreciation of the subject.  
The first objective – educating readers about aspects of the environment and ecology, and 
illustrating interrelationships within and between ecosystems – permeates Tree, indeed, defines it. 
However, notable scenarios can be extracted, such as the 
15
N story (
15
N being the form of nitrogen 
originating in the sea, contrasting the 
14
N originating on land). We learn that when salmon, their 
tissues filled with 
15
N from the sea, return to their natal freshwater rivers to spawn, such as that 
running by the Douglas-fir, they form a major part of the diet of the grizzly bear, other mammals, 
birds, amphibians and insects. These animals, defecating and becoming food for yet more animals, 
help 
15
N spread through the forest and this makes an important source of nitrogen for the plants, 
enabling the trees to reach great sizes. As we follow the paths of 
15
N into the forest community, we 
learn of feeding and reproductive strategies of certain animals, along with the contribution of dead 
wood to forest stream ecology, particularly that relevant to salmon habitat. Overall, this story, based 
on the study of salmon and 
15
N pathways, links many components of the forest ecosystem, and links 
the forest ecosystem to other ecosystems.
39
 The authors write: 
 
Reimchen’s work [Reimchen being the investigator of salmon and 15N pathways] 
eloquently demonstrates that forest and fish need each other, that they connect the 
air, the oceans, and even the hemispheres in a single, interdependent system.
40
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An understanding of forest linkages gained through the 
15
N story may generate or increase reader 
appreciation for all ecosystem components (the third objective), perhaps even the maggots hatching 
from the salmon carcasses that will pupate into flies to supply migrating birds with 
15
N. Further, a 
major purpose of the book is to demonstrate and advocate for the value of all components of 
nature;
41
 any appreciation arising within readers, along with knowledge gained, fulfils this purpose. 
The second objective – enhancement of reader experience of the subject through illustrating 
unseen phenomena – can be seen in two examples, each of which demonstrates a different way 
phenomena may be unseen. First, is the portrayal of the growth of the Douglas-fir, which shows 
cellular activity, events and structures at the microscopic level. It includes whereabouts in the 
sapling growth occurs, this being at the apical meristem at each branch top, and what is happening 
within various cells, such as cell division and photosynthesis. We see inside the tree’s cells – what 
they are composed of, how they look as they extend through the young stem, how the lignin 
cements the cellulose of the cell walls in place.
42
 We see the inner cellular structure of needles, 
including the opening and closing of thousands of stomata by guard cells and the structure of 
chloroplasts and their job in photosynthesis, along with the dramatic, microscopic events of 
photosynthesis.
43
 Through this biological and physiological information, the reader, who would 
otherwise view a tree’s (slow) growth from the outside, attains a mental image of a growing, 
functioning Douglas-fir sapling from the inside. 
Second, is the evolution story, showing vegetation and events from the past. Beneath the 
Douglas-fir, we are told, grow sword ferns, and with this the authors take the opportunity to relay 
part of the plant evolutionary story relevant to ferns. In this, we see ferns and their allies 
(pteridophytes) evolved from mosses and liverworts (bryophytes), which had previously evolved 
from algal seaweed that made its way onto land from ancient oceans. The pteridophytes reached 
great sizes during the Carboniferous period and dominated the land, while a change in climate at the 
end of the period caused many to die out. We learn of the reproductive strategy employed by ferns, 
involving spore production and alternation of generations (spore-producing fern body alternating 
with gamete-producing gametophyte), that this may have allowed ferns to continue their lineage to 
the present day, that gymnosperms (which include the Douglas-fir) evolved from ferns, and the 
differences and similarities between a Douglas-fir and a tree fern.
44
 With this, a tremendous picture 
emerges that extends back to over three hundred million years ago, showing scenes and successions 
of plant life, and evolving forms that build upon their ancestors through to the present-day Douglas-
fir. Sciences such as evolutionary ecology and biology bring this ancient picture to the reader, 
enabling the evolutionary story, otherwise unseen, to come to life, and giving a new dimension, one 
of ancestry, to the Douglas-fir and its community. 
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As with the 
15
N story, these portrayals may enhance reader appreciation of the subject. This, 
again, may help fulfil the book’s purpose. One purpose of Tree is to illustrate what a remarkable 
phenomenon a tree is; its growth, its functioning, and, in a forest, its relationships with other trees 
and organisms.
45
 As such, the first example, giving microscopic insight into the tree’s growth, 
cellular structures and activity, serves this end well. But as mentioned, Tree is a demonstration of, 
and advocacy for, the value of all parts of nature, and it supports Suzuki’s endeavours in speaking 
out for forest conservation.
46
 In the second example, illustrating plant evolution, the ferns beneath 
the Douglas-fir now have a lineage, and represent the Douglas-fir’s ancestry. Their importance in 
the forest community is elevated. They can be appreciated in a new way. The Douglas-fir is also 
afforded a lineage and can be understood as a product of this. With this new understanding and 
experience of the Douglas-fir and the ferns at its feet, a greater appreciation of the plants and forest 
may arise within the reader, potentially translating to an increased valuation of these entities. 
While it may seem obvious that ecological information within environment-writing books can 
educate about ecology, this exploration has identified ways this may occur, breaking down 
cognitive elements and suggesting experiential and appreciative facets of cognitive understanding, 
including an understanding of linkages within and between ecosystems and through time, an 
extension of the ecological experience, such as shifting focus to generally unseen or microscopic 
events or far reaches of geological time, and an increased appreciation of the subject. 
 
Ecological Information in Environment-Writing Books: Affective Properties 
 
While ecological information within popular books clearly has cognitive properties that can affect 
reader knowledge, thought or belief about a subject, such information can also have affective 
properties in that it can evoke affective, or emotional, states within the reader in relation to the 
subject. As with cognitive factors such as ecological knowledge, the contribution of affect (feeling 
or emotion) to pro-environmental behaviour or behavioural intention is recognised,
47
 and 
strengthening feelings for the environment, such as concern, is a major goal of Western and 
alternative environmental education.
48
 Here, I elaborate potential affective properties of ecological 
information in environment-writing books. Despite empirical evidence of the role of affect in pro-
environmental behaviour or decision making,
49
 it has had some neglect which is pertinent to 
highlight. 
Kals, Schumacher and Montada maintain pro-environmental behaviour is driven by both 
emotions and rational processes, describing “emotional affinity” towards nature – an experientially-
derived state – and demonstrating its use as a predictor of pro-environmental behaviour. They 
contend the success of empirical research depends upon accounting for emotion, which they believe 
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tends to be overlooked.
50
 Slagle, Bruskotter and Wilson support this contention. Their review of 
research on the psychological process of decision making reveals that the brain’s analytical 
(cognitive) and experiential (affective) systems are difficult to separate, the affective system 
emerging as primary, influencing cognitive assessments and being integral to rational decision 
making. They consider the role of affect is often neglected, and their empirical research into 
people’s affective reactions to wolves and policy preferences regarding wolf conservation finds 
affect to play a strong role and to impact upon beliefs (cognitions) about wolves.
51
 These findings 
support Hay, who, arguing that emotions are central to the formation of opinions and to decision 
making, advocates for the conscious incorporation of emotion, alongside science, into biodiversity 
policy decision making – to compliment and augment the science with a different perspective and 
help facilitate sound biodiversity outcomes.
52
  
How might ecological information within a text stimulate an affective response? The affective 
(and cognitive) properties of a text can be suggested through analysing the text, or observed through 
studying the reader. While part 2 describes influences of (two) books upon readers and society 
through known responses to the books, here, as in the previous discussion, the focus is upon the 
text, and potential ways this might affect readers. A text’s potential affective properties are not as 
immediately identifiable through text analysis as is the sort of knowledge that the text can impart. 
Nevertheless, significant comment can be made about the affective potential of ecological 
information – in itself, and via its presentation and context. The studies mentioned above, besides 
highlighting the significance of affect in influencing behaviour, draw attention to the interplay 
between cognition and affect, and likely synergistic effects of this interaction. Within this interplay, 
affective properties of books can be explored. 
 
I suggested in the previous section that knowledge of and insight into ecological phenomena may 
bring about appreciation of such phenomena. By this, I mean a favourable disposition, or attitude. 
“Attitude” is defined by Eagly and Chaiken as “…a psychological tendency that is expressed by 
evaluating a particular entity with some degree of favour or disfavour”,53 while Maio and Haddock 
commence a definition of attitude as “…an overall evaluation of an object…”.54  Of note in my 
previous discussion is the focus upon cognitive factors (knowledge, understanding and insight) in 
shaping attitudes – I consider the ecological facts to be the basis for appreciation. Maio and 
Haddock’s definition continues to say the evaluation is “…based on cognitive, affective, and 
behavioural information”.55 Similarly, Eagly and Chaiken consider the information upon which 
evaluations are made to be cognitive, affective or behavioural.
56
 This supports a cognitive basis for 
attitude formation.  
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Attitude itself may be an affective state or response. Slagle, Bruskotter and Wilson, noting the 
terms “affect” and “attitude” can be interchanged, compared their affect measure (used to test 
people's evaluation of wolves) with a standard attitude measure (used to re-test people's evaluation 
of wolves), with results showing a strong correlation between the two measures. They suggest affect 
and attitude may not be separate and independent from each other.
57
 From this, it can be suggested 
that the existence of an attitude from cognitive information may be an affective response; any 
appreciation arising towards an ecological entity or process through knowing or understanding it is 
affective responding. The work of Eagly and Chaiken supports this. They conceptualise attitude as 
the (inferred) state between stimuli and the evaluative responses. The stimuli may be cognitive, 
affective and/or behavioural information, while the responses may be cognitive, affective and/or 
behavioural.
58
 However, the type of evaluative response need not match the type of information.
59
 
Thus, cognitive information may lead to an affective response or a mix of response types. Further, 
the authors say responding creates the attitude; an attitude does not exist until something is, for 
example, believed, felt or done about the attitude object,
60
 meaning the attitude and evaluative 
response are intimately linked. It is therefore plausible, indeed likely, that ecological information 
can contribute to feelings within readers about the environment, so demonstrating that environment-
writing books containing ecological information may evoke affective responses.  
Through the pathways described above, ecological information may engender further affective 
responses including: a sense of connectedness; concern; empathy or identification; or indignation. I 
illustrate drawing upon Aldo Leopold’s Sand County Almanac (hereafter called Sand County) and 
Rachel Carson's Silent Spring, with brief reference to my own work. 
Aldo Leopold’s Sand County stresses the interconnectedness of all life. The almanac journeys 
through intricacies of the seasons, the plants, the wildlife and the interconnectedness of all 
organisms (including humans) at Leopold’s farm in Wisconsin. Leopold’s observations are 
permeated with his sense of both the ecological and aesthetic/poetic value of the land and its 
inhabitants, and provide a platform for his broader thoughts on conservation. The book concludes 
with his essay, The Land Ethic, in which Leopold advocates for the value of all components of 
nature, recognising their interrelatedness, and seeing humans not above or outside of, but as part of 
the biotic community. Land, embracing soils, waters, plants and animals, and forming a complex 
pyramid of food-chain networks, is required to be recognised for its biotic worth, meaning its value 
to ongoing ecosystem integrity, along with its worth in a philosophical sense. Arising in light of 
Leopold’s observations of the extent of human destruction of ecosystems, The Land Ethic calls for 
respect for all elements of the biotic community, and their right to continued existence, in some 
places in a natural state.  
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The cognitive understanding of interconnectedness that Leopold imparts may evoke in the 
reader a sense of connectedness that is wholly or partly emotional, while knowledge of human 
destruction in light of interconnectedness may evoke feelings of concern for the environment. These 
responses can be explained by the attitude research described above and further understood by the 
following studies of peoples’ connection with nature. 
To aid investigations of individuals’ connection with nature as part of the effort to address 
problems arising from disconnection, Nisbet, Zelenski and Murphy developed the nature 
relatedness construct. This appraises understanding of and appreciation for human 
interconnectedness with all components of nature, so including cognitive and affective 
dimensions.
61
 The method suggests a “sense of connectedness” (implying affect) may arise, at least 
in part, from cognition, as the questionnaire to assess feelings of connection to nature includes items 
pertaining to people’s cognitive, affective and physical relationship with nature. For example, a 
cognitive item is: “I always think about how my actions affect the environment”.62 In related work, 
Mayer and Frantz developed a connectedness to nature scale,
63
 again, the “connectedness feeling” 
classed as emotional and experiential, while methods to measure it by way of a questionnaire 
(developed after reading Leopold's book) include items of cognitive and affective appraisal, such as 
“I recognise [cognitive] and appreciate [affective] the intelligence of other living organisms”.64 
Thus, as measured in these studies, cognition is partly accounting for an individual’s sense of nature 
connectedness. 
Knowledge of connectedness, or a sense of connectedness, is further found to be associated 
with, or may lead to, environmental concern. Concern may be affective, being associated with or 
including emotions, such as empathy
65
 (when directed beyond the self). Results of Nisbet, Zelenski 
and Murphy show high nature relatedness scores (reflecting a strong sense of connectedness) are 
associated with concern for the environment and pro-environmental behaviour. It is not a causal 
relationship, however the authors suggest increasing nature relatedness may contribute to pro-
environmental behaviour (by way of increased concern and action upon this).
66
 Similarly, Mayer 
and Frantz suggest a sense of connectedness may lead to environmental concern, finding a high 
correlation between levels of connectedness and measures they relate to concern, such as pro-
environmental behaviour or biospheric value orientation.
67
 Also linking a sense of connectedness 
with environmental concern is Schultz, who contends such concern depends upon the extent to 
which people view themselves as part of the biosphere (which is another way of conceiving 
connectedness).
68
 Referring to three types of environmental concern identified by Stern and Dietz
69
 
– egoistic, social-altruistic and biospheric – Schultz says a greater sense of interconnectedness with 
all living things will increase biospheric concern, or a valuation of all life. From biospheric concern 
154 
 
may come pro-environmental actions for the planet, not necessarily for the individual only (egoistic 
concern) or humans above other species (social-altruistic concern).
70
  
While an understanding of interconnectedness and knowledge of human destruction of the 
interconnected land system may bring about an affective sense of connectedness and/or feelings of 
concern, it may also evoke indignation or resentment. Rachel Carson’s Silent Spring provides a 
poignant example. Describing wide-scale use of herbicides and insecticides by industry and 
governments, and severe impacts of this upon non-target plants, invertebrates and animals, as well 
as ecosystems and people, Silent Spring is permeated with the elucidation of the interconnectedness 
of soil, vegetation and water systems, and their communities. Case histories and research 
throughout the book demonstrate the nature and behaviour of pesticide chemicals within waters, 
soils and plants, and human and animal bodies. Carson deeply questions the wisdom and morality 
of much of this chemical use and its perceived gains in light of: knowledge of interconnectedness; 
knowledge of deleterious and successful control programs in the past (successful programs 
employing biological controls or direct chemical application, rather than broad-scale spraying); and 
the state of knowledge (the known and unknown) of potential deleterious effects of chemicals and 
their combinations. 
Knowledge of interconnectedness, and knowledge of indiscriminate chemical use for the 
benefit and convenience of industry and governments, and associated disregard for plant/ecosystem, 
animal and human welfare, may bring about indignation or resentment in readers towards polluters. 
Kals, Schumacher and Montada report indignation about insufficient protection of nature to be 
cognitively based, resulting from awareness of the threat to the functioning of nature (thus requiring 
understanding of ecosystem function and interconnectedness), adoption of the moral/social norm 
that nature should be protected, and the belief that agents such as government or industry have the 
capability to reduce risks but neglect to do so.
71
 Montada and Kals, assessing responses to air 
pollution and its consequences, find resentment to largely stem from a perceived injustice and 
impact upon rights, in this case, rights to a clean environment.
72
 
With the suffering through chemical poisoning of a number of animals and people described 
in Silent Spring, feelings of empathy or distress are also likely to be evoked. Empathy, an affective 
responding to the state of another in a way that “matches” the other’s state, or alternatively the 
process that brings this about, can occur through a cognitive ability to take another’s perspective,73 
causing the cognitive representation of the other to overlap more with that of self.
74
 Feelings of 
sympathy may result. Alternatively, cognitive comprehension of the other’s state without 
necessarily perspective taking may result in self-oriented distress.
75
 Hoffman notes the 
interpretation and understanding of written messages regarding another’s feelings or situation to 
induce empathic responses. The reader imagines and may feel the distress of the other (other-
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focussed), his/her own distress in the same situation (self-focussed) or a combination.
76
 Schultz 
finds taking the perspective of a perceived suffering animal can generate empathy, due to the 
cognitive overlap mechanism. It is this reduction in perceived separation between self and nature 
that he considers creates feelings of interconnectedness, in turn, increasing biospheric concern,
77
 as 
described previously. 
Such perspective taking may involve anthropomorphism. My own work is scattered with 
anecdotal-style hypothetical accounts of individual animals to not only facilitate ecological 
understanding, but hint at an animal’s perspective to encourage identification and empathy, which 
the perspective-taking work of Schultz supports. Indeed, Schultz says if the perspective of the other 
is not taken, empathy is not triggered.
78
 The accounts can take on a degree of anthropomorphism – 
it is most difficult for a human, using human language, to suggest another species’ perspective 
without this.
79
 While I concur with Budiansky that all species should be valued for their intrinsic 
worth and not for perceived human characteristics,
80
 anthropomorphising is a way of facilitating 
positive affective responses towards them. Indeed, Caporael and Heyes believe, regardless of the 
truth concerning animal mental states, the attribution of human characteristics to animals is 
important; it can change human perceptions of animals, be a way of negotiating values, and may 
connect values to pro-environmental action.
81
 Further, affective responses resulting from 
anthropomorphising may facilitate pro-environmental cognitive responses. Berenguer finds that 
inducing empathy for animals through perspective taking affects moral reasoning, and leads to an 
increased number of moral arguments for the environment.
82
 
Silent Spring’s detail of chemical, biological and ecological factors relevant to pesticides, 
along with the numerous case studies presented, serves to illustrate another mechanism for evoking 
affect (and indeed, facilitating cognition), for while comprehension and affective responses may 
result from a certain piece of ecological information, context is likely to contribute. Context may 
relate to the surrounding information, or to the medium. The way the two combine as a book results 
in a useful vehicle by which messages can be received, understood, interpreted and responded to, 
which investigation into shortcomings of newspaper articles,
83
 or comparison with magazine 
articles,
84
 can highlight (beyond the scope of this essay). I focus here on informational context, 
noting properties of the book as a medium shortly. A book allows for the development of concepts 
or sequences, building knowledge and basing its salient points upon this. Murphy acknowledges the 
information capacity available through a book, as opposed to other media, this capacity enabling 
both writer and reader to “explore a complicated subject”.85 In Silent Spring, Carson gives attention 
to the chemical, biological and ecological background against which readers may understand 
pesticide constitution, function and impacts. Carson describes, for example, the concentrating 
nature of chemicals through food chains,
86
 which can facilitate comprehension of the dangers of 
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minute pesticide quantities; she details the composition and function of soil,
87
 providing a sound 
background for grasping the dangers of pesticides to soil organisms and plants. The comprehension 
arising from a deeper understanding that such background enables may result in a stronger affective 
response; indeed, Maio and Haddock note a variety of responding that is influenced by previous 
information.
88
  
In addition to Silent Spring’s background detail is the number and diversity of case studies. 
While one alone might cause feelings of indignation, empathy or distress in the reader, the many 
and varied cases presented are far more likely to evoke an affective response, and importantly, 
against the backdrop of chemical, biological and ecological facts, the response is well founded. 
Cacioppo and Petty found responses sympathetic to a well-constructed message increased through 
repetition of the message up to three times. After this, the message’s persuasive strength diminished 
through tedium.
89
 Repetition of the underlying message of irresponsible behaviour and resulting 
damage via the case histories in Silent Spring may increase a sympathetic response, while the 
variation of cases, representing different forms of the message, prevents tedium. 
In sum, affect is found to play a significant role in decision making and behaviour, and I have 
explored pathways through which information in environment-writing books, along with context, 
may evoke affective reader responses sympathetic to the environment, including sympathetic 
attitudes, a sense of connectedness, concern, empathy or identification, and indignation. These are 
important for the environment, as the emotions of concern, indignation or empathy, a sense of 
interconnectedness or emotional affinity with nature, are shown empirically, or suggested, to 
positively influence pro-environmental behaviour.
90
 
 
With environment-writing books thus demonstrated to possess cognitive and affective properties 
that have potential to positively influence reader knowledge and feelings with regards to the 
environment, what is the place of such books within frameworks of pro-environmental behaviour? 
Cognitive and affective factors, such as those identified, sit amongst a wide range of influencing 
variables, or else may be formative to some of these variables. Numerous models of the weight and 
sequencing of such variables have been developed by various workers in the fields of environmental 
education and environmental psychology. I review three of these models considered to be 
influential
91
 to see how and where my books of concern might contribute. 
 
Books and Pro-Environmental Behaviour Models 
 
Perhaps the earliest model of pro-environmental behaviour is that of Hines, Hungerford and 
Tomera, arising from a meta-analysis of literature on environmental behaviour-related variables.
92
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The model depicts that environmental behaviour stems from a person's intention to act. This 
intention is influenced by knowledge of issues and ability to take action, along with a desire to act. 
Desire to act depends upon personality factors – environment-related attitudes, locus of control 
(whether one feels control sits within oneself, or externally) and a sense of personal responsibility. 
If there is intention to act, this may be affected positively or negatively by situational factors, such 
as finances or social pressure. Within this model, environment-writing books have potential to 
contribute to the variables of knowledge and attitudes.  
The knowledge variable refers to knowledge of the environment or an aspect of an 
environmental issue. The former is taken as general ecological knowledge, to which information 
about ecosystem function and interconnectedness within environment-writing books can contribute, 
as discussed previously. The latter is said to include knowledge of the issue and/or of how to take 
action. A book may contribute to knowledge of an issue (e.g., Silent Spring and chemical pollution). 
Alternatively, any broader ecological knowledge imparted can provide a foundation upon which to 
understand specific issues. The attitude variable in the model includes attitudes towards the 
environment or specific environmental issue, along with attitudes towards taking action. In light of 
the attitude-formation research described earlier, knowledge gained from an environment-writing 
book, together with any affective responses, may bear upon a person’s general or specific 
environmental attitude. Supporting my arguments, Hines, Hungerford and Tomera say the 
knowledge and skills variables, and possibly personality variables, can be influenced through 
environmental education. They refer to formal education, however environmental 
education/communication extends to informal learning
93
 and popular books are recognised for 
playing a role in such settings.
94
 
Building upon the Hines, Hungerford and Tomera model with subsequent research is the 
behaviour flow chart of Hungerford and Volk.
95
 This model sees three groups of variables leading 
to pro-environmental behaviour, operating in a roughly linear fashion although there are synergies 
between them. Entry-level variables, considered pre-requisites to action, pertain to knowledge, 
attitude and personality disposition. In this group is knowledge of ecology, regarded by the authors 
as pre-requisite to sound decision making regarding environmental issues. This supports my 
contention that ecological knowledge provides a foundation for understanding and acting upon 
environmental matters. Also in this group is environmental sensitivity, defined as an “empathetic 
perspective towards the environment”96 and found by these authors, and others,97 to have a strong 
relationship with pro-environmental behaviour. The range of potential affective responses to 
environment-writing books, such as empathy or feelings of connectedness, may contribute to this 
variable. Cognitive comprehension of connectedness gained from the books may also contribute. 
Supporting this are Peterson’s and Chawla’s studies of antecedents of environmental sensitivity, 
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and (closely linked) attitudes and behaviour, whereby books are found amongst the influencing, 
formative factors.
98
 
Following entry-level variables in Hungerford and Volk’s behaviour flow chart are ownership 
variables, causing environmental issues to become personal. In this category is in-depth knowledge 
about issues, referring not to the environmental problem, but to the differing beliefs and values 
regarding what to do about the problem, and the various implications to the environment and 
people. I consider an assessment of these issues likely to involve ecological knowledge, such as the 
best way to manage a species or place, and affective factors, such as what is felt about the species or 
place, with books potentially contributing positively to both. In terms of knowledge of 
environmental issues affecting beliefs and values, Tarrant, Bright and Cordell find knowledge about 
wildlife protection to partly affect attitudes towards this.
99
 Regarding affect, Slagle, Bruskotter and 
Wilson find people with positive feelings towards wolves more likely to support wolf recovery; 
people with negative feelings are less likely to. Further, people with negative feelings have more 
misconceptions about wolf biology and behaviour.
100
  
Also under ownership variables in the behaviour flow chart is knowledge of positive or 
negative consequences of behaviour. Any knowledge of ecosystem function and interconnectedness 
that can be gained through books may contribute to knowledge of ecological consequences. Finally 
in the flow chart, empowerment variables, encompassing knowledge, skills and personal control in 
taking action, include, once again, in-depth knowledge about issues, treated above. 
Taking a values perspective on pro-environmental behaviour is the value-belief-norm theory 
of Stern et al., explaining non-activist environmental behaviour (e.g., petition signing, conservation 
organisation membership, purchasing choices).
101
 Tests undertaken by the authors demonstrate the 
model’s capacity to predict such behaviour. In the model, core values (biospheric, altruistic or 
egoistic) influence beliefs about: the people-environment relationship (ecological worldview); 
threats to, or consequences for, the environment (which, with a greater ecologically-oriented 
worldview, translates to consequences for valued objects); and ability to reduce the threat. These 
values and beliefs (which are variables) then influence personal norms to take action. Knowledge of 
interconnectedness gained through the books under discussion, along with any associated feelings 
of connectedness engendered, can contribute positively to the variables of biospheric orientation 
and ecological worldview, as discussed in the previous section regarding the perspective-taking 
work of Schultz.
102
 Knowledge of or feelings of connectedness may also, along with information on 
human destruction of the environment, directly influence the consequences variable. They do so by 
facilitating one’s comprehension of consequences for the environment, enhancing a valuation of the 
environment or environmental elements, and/or by enhancing a desire to protect these valued 
objects. 
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Environment-writing books can thus potentially contribute to pro-environmental behaviour as 
described in these models. The books are shown in the section on cognition to have the capacity to 
transmit knowledge of ecology and interconnectedness, such knowledge discussed as lacking 
amongst the public and, as shown in the current section, recognised in the models as contributing to 
pro-environmental behaviour. They are also shown in the section on affect to have the capacity to 
evoke affective responses, affect discussed as vital to sound decision making and, like knowledge, 
recognised in the models for making a contribution to pro-environmental behaviour. As such, the 
writing of these books appears a worthwhile, important endeavour. 
 
Non-fiction books in general have other characteristics appealing to readers as a source of 
information, perhaps with entertainment value, and appealing to writers as a means of 
communicating a valued subject. Such books can be a vast collection of facts – often extensively 
researched and documented – and deeply-considered thoughts on a subject, packaged into a 
carefully planned discourse or narrative for reader convenience. Murphy finds a book is publicly 
perceived as an enduring truth – credible and independent – that is physically durable, accessible, 
transferable between people and free from advertising and such “noise” of other mediums.103 As 
well, a book traditionally enables intimacy between author and reader,
104
 effective in facilitating 
familiarity with a subject. 
That books, seemingly by their cognitive and affective properties, along with other properties 
such as just noted, can stimulate readers to action is evidenced in the following section through a 
different mode of enquiry. This involves investigation into historical and ongoing effects of two 
classic books, followed by theory and evidence for the influence of all books via public dialogue, 
thereby moving from exploration of influences at the personal, individual level to those visible in 
the public domain and operating collectively.  
 
 
PART 2. INFLUENCES AT THE COLLECTIVE LEVEL 
 
There is strong evidence that some of the most influential, far-reaching conservation messages have 
come via the medium of popular books. Long states that Aldo Leopold's Sand County, Rachel 
Carson's Silent Spring and Henry Thoreau’s Walden have provided foundational intellectual 
strength to environmentalism in America.
105
 I elaborate some influences and legacies of Leopold’s 
and Carson’s books, then draw upon the intertextual web of Mellor106 to demonstrate how all 
environment-writing books may exert influence through stimulating public dialogue about 
environmental issues. 
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Historical Evidence 
 
Aldo Leopold is credited as the father of wildlife ecology through his wildlife management 
techniques, set out in his book, Game Management, published in 1933.
107
 He achieved significant 
outcomes for conservation in the United States from the 1920s onward, through employment with 
the US Forest Service and citizen-based endeavours. Yet, his greatest influence (certainly on 
conservation thinking, and possibly on conservation outcomes), bringing his message of respect and 
care for the land to millions of people worldwide, is Sand County.
108
  
Published in 1949, Sand County, including The Land Ethic, has come to be a classic in the 
genre of nature writing, widely considered one of the most influential books about nature.
109
 Over 
two million copies have been printed, with translations into nine languages.
110
 The Aldo Leopold 
Foundation writes Leopold “could not have imagined the far-reaching impact his book would 
have”.111 It appears to be the philosophy the book proffers, namely the concept of the biotic 
community, which has earned it, and Leopold, such acclaim. This philosophy is said to have 
“become the foundation upon which [Leopold] became conservation’s most influential 
advocate”,112 and appears to be why Sand County is seen as “one of the cornerstones for modern 
conservation science, policy and ethics”.113 Van Putten likens the “moral force” of Leopold’s land 
ethic for the conservation movement to that of civil or women’s rights,114 while Worster refers to it 
as the most concise statement of the “new environmental philosophy”, this based upon ecological, 
rather than solely economic, principles.
115
 Sand County defined a new way through which people 
could relate to nature,
116
 and has guided many in learning not only about living harmoniously with 
the land, but with others.
117
  
Aside from its direct influence, Sand County reaches people through an impressively wide-
ranging number of organisations and initiatives throughout northern America that, inspired by its 
philosophy, have arisen over recent decades. These focus upon education or research, some 
bringing together both. Central amongst the educational organisations is the Aldo Leopold 
Foundation, established by Leopold’s children in 1982, with headquarters in the purpose-built 
carbon-neutral Leopold Centre on Leopold’s farm. The foundation conducts activities and 
initiatives to extend the land ethic to people and teach land restoration, examples being seminars, 
landholder workshops, and training for community members to lead reflective community 
discussions exploring the deeper connection of participants and communities to the land.
118
  
The foundation also participates in the annual Leopold Education Project National Conference 
to further Leopold’s conservation message via formal and non-formal educators. The Leopold 
Education Project is an environmental education curriculum based upon Leopold’s work and 
philosophy that operates through the United States. It strives for an ecologically literate citizenry, 
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and its lessons incorporate both the reading of Leopold’s work and related practical activities.119 
Also focusing on education is the Aldo Leopold Nature Centre, established in 1994, which runs 
outdoor education programs for children, families and teachers to help them connect with nature. 
These programs are based upon Leopold’s philosophy of the interconnectedness of all life.120  
Research initiatives inspired by Leopold’s philosophy span both government and universities, 
and include education and outreach components. The Aldo Leopold Wilderness Research Institute, 
established in 1993, is a Federal Government institute based at the University of Montana, 
Missoula, that conducts and coordinates research into biological, ecological, social and economic 
values of wilderness to inform land management agencies. The institute employs research scientists 
across a range of disciplines and seeks to build relationships between scientists and managers.
121
  
At Iowa State University is the Leopold Centre for Sustainable Agriculture, established under 
the 1987 Iowa Groundwater Protection Act. With its aim to put into practice Leopold’s ecologically 
based farming principles, the centre conducts state-wide research into impacts of agriculture, 
develops alternative, sustainable agricultural practices, and extends its findings to the agricultural 
community and general public. Its advisory board includes representatives from universities, 
government, farming industry bodies and the farming community.
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Helping to bridge the chasm between scientists and non-scientists, the Leopold Leadership 
Program, established in 1998, at the Woods Institute for the Environment, Stanford University, 
provides training for up to twenty mid-career environmental scientists each year to effectively 
communicate their research to policy makers and the media.
123
  
Along with these wide-ranging organisations and initiatives is a novel initiative upholding the 
reading of Sand County – the Aldo Leopold Weekend. This initiative commenced in 2000 when 
residents of Lodi, Wisconsin, gathered one afternoon and evening to read aloud from the book. 
Their inspiration to repeat the event annually caught on, and in 2004, the first weekend in March 
was legislated across Wisconsin as the Aldo Leopold Weekend, a weekend to take time-out to read 
and reflect upon Sand County and Leopold’s philosophy. The initiative has spread to other states, 
and now includes nature-based activities and events.
124
 
From its volume of sales, the widespread uptake of its philosophy by conservationists and the 
range of organisations and initiatives instigated and inspired by this philosophy, one can little doubt 
Sand County has achieved remarkable fame and influence, cultivating a widespread environmental 
ethic and stimulating dialogue and action. Yet, its extensive influence was not immediate; the 
abovementioned Leopold-inspired organisations and initiatives did not arise until the 1980s 
onwards. Long notes that while Sand County was well received by critics upon publication, it was 
only after its recognition by the uprising environment movement of the 1960s as a foundational text 
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that its sales began to proliferate.
125
 In this environment movement we see the influence of Silent 
Spring. 
 
Rachel Carson's Silent Spring is widely credited an eminent catalyst of the 1960s environment 
movement, and is recognised for influencing environmentalism and ecological understanding. 
Nearly one million copies of Silent Spring had been sold by 1964, less than two years after 
publication, and it is considered a book to have changed history.
126
 Lear places Silent Spring 
alongside such influential books as Charles Darwin’s Origin of the Species, and cites US Supreme 
Court Justice William O. Douglas as saying it is “ ‘the most revolutionary book since Uncle Tom’s 
Cabin’ ”.127  
Through Silent Spring, Carson challenged and undermined the previously unquestioned 
scientific establishment, and initiated public debate about technology use.
128
 The strength of her 
argument led her to give testimony to a subcommittee of the US Senate that gave support to 
legislative reform and government research, after which improved legislation was introduced.
129
 
Lear observes grassroots conservation organisations began to appear across the United States as a 
result. Indeed, she asserts Silent Spring initiated the modern environment movement, adding this 
movement exerts influence upon the social policy of all countries.
130
 Similarly, Tilbury, in her 
sketch of the growth of wide-scale environmental concern of the 1960s that prompted the 1972 UN 
Conference on the Human Environment, credits Silent Spring with stimulating widespread 
environmental debate during the mid-1960s and giving environmental degradation matters a sense 
of urgency.
131
 Notably, the 1972 UN Conference on the Human Environment that resulted from the 
ongoing concern and debate marked the beginnings of an internationally coordinated environment 
education effort.
132
 Worster also acknowledges the tremendous impact of Silent Spring, writing 
Carson was a “nature writer who more than any other person launched the recent ecology 
movement”, and he credits her with familiarising people with the word “ecology”.133  
Murphy, in her case study of Silent Spring as a demonstration of the influence of a book on 
society, similarly recognises the profound influence this book had in initiating debate and action 
regarding pesticide use
134
 – evident in the volume and content of public letters written in response 
to either the book or ensuing public debate
135
 – and in facilitating understanding the interrelatedness 
of all life and the need to maintain balance within these relationships, this concept of balance being 
the message carried by the environment movement in the following decades.
136
 While Murphy 
moderates the extols of Silent Spring with a contextual perspective, finding the book to have entered 
a setting of growing social criticism and concern for environmental issues, she nevertheless finds a 
large increase in media coverage of pesticide issues immediately following its release
137
 and notes a 
“startled public response” that suggests the majority were unaware of pesticide dangers.138 
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Silent Spring’s alarm about effects of human disregard for the environment, which assisted 
ecological understanding in a society not widely versed in ecological thought, may be a reason this 
book reached such fame. Bowen ascribes Carson's “meticulously researched and documented book” 
as the “first warnings” of the consequences of land degradation,139 a credit echoed by Worster.140 In 
fact, Worster states Silent Spring was the instigator of the literature on “ecological apocalypse”.141 
Silent Spring’s popularity may also be because Carson is said to have offered, like Leopold, a new 
ethic, wherein nature is seen as an integrated system.
142
 Worster supports this notion. Amidst her 
plea to stop the indiscriminate use of chemical pesticides and herbicides, he says, was her deeper 
message about the need for an ethic of respect toward all life forms, and he states millions of people 
considered her a prophet for a new nature ethic.
143
 
In recognition of Silent Spring (and Carson’s other works), the Coastal Maine National 
Wildlife Refuge in the United States, an extensive area of forest and coastal habitats supporting 
migrating birds and other wildlife, was renamed the Rachel Carson National Wildlife Refuge in 
1969, and given formal dedication in 1970.
144
 More recently, the Rachel Carson Centre for 
Environment and Society was established at Ludwig Maximilians University, Munich, in 2009 to 
further research, education and discussion regarding the human–nature relationship.145 
As with Sand County, the sales of Silent Spring and the wide-scale credits of its impact upon 
environmental consciousness and action, together with recognition of Silent Spring and other works 
through the abovementioned wildlife refuge and environment–society centre, demonstrate this 
book’s immense influence in cultivating environment-related values and prompting dialogue and 
action. As well, the renewed enthusiasm for Sand Country in the 1960s
146
 may have been catalysed, 
at least in part, by Silent Spring. 
 
Intertextual Theory 
 
Leopold’s and Carson’s books have been followed by a string of environment-based popular books 
with acknowledged influence, albeit not the extraordinary influence of the former two. Tilbury lists 
a number of publications (mostly books) arising during the 1970s that were significant in 
stimulating and steering public debate about the environment, including Paul Erlich’s The 
Population Bomb, and E. Schumacher’s Small is Beautiful. These books, pertaining to population 
growth, expand upon the range of environmental problems and give philosophical perspectives on 
the issues.
147
 Similar books published during the 1980s and 1990s addressing political and 
philosophical aspects of environmental issues are suggested by Gough to have been influential, such 
as Peter Knudston and David Suzuki’s Wisdom of the Elders, describing indigenous relationships 
with the Earth.
148
 Why the influence of these books, individually or collectively, has not been as 
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far-reaching as Leopold’s and Carson’s books could make a worthwhile study. However, my 
interest here is such books continue to be published, which will enable ongoing potential for their 
contribution to pro-environmental behaviour in the immediate, personal sense as discussed in part 1, 
and from this, perhaps, extending through the public domain and driving collective action, such as 
described in this part. Books receiving less attention, but nevertheless speaking out for the 
environment, may still exert influence in these ways, their contribution to public knowledge and 
action also suggested by the intertextual web of Mellor.
149
 
Mellor describes the influence of popular (physics) books through the public domain, focusing 
upon the combined function of individual texts within the genre. She claims science popularisation 
in these books controls public discourse and understanding of physics, thus situating the genre of 
popular physics in a highly influential position. The intertextual web illustrates a mechanism by 
which this is achieved, describing the position, function and interrelationship of all books within the 
genre. Rather than isolated entities, books are seen as nodes that link to other works and stimulate 
public dialogue about science through various media by way of reviews, comment, stories and 
author interviews. This dialogue becomes a major forum for reinforcing and stabilising public 
constructs of physics. Mellor argues the intertextual web has a presence and permanence greater 
than (most of) the individual texts; new books and authors intermittently contribute to it, 
maintaining its stability and catalysing yet more media dialogue about physics. Importantly, books 
not overly successful may still be important in contributing to the collective presence. The strength 
and stability of the web is highlighted with Mellor’s observation that it comes to dictate what 
features of physics will be popularised in new books, so shaping public constructs in particular 
ways, and creating a cultural platform that maintains scientist conceptions of science.
150
  
Mellor argues while the books themselves may not be controversial, any controversies that 
arise are assessed against these constructs. Thus, a strong “cultural resource” is built and maintained 
by the intertextual web.
151
 In parallel, I suggest environment-writing books with ecological 
information may help formulate a public knowledge of ecological concepts and natural ecosystem 
function against which threats to ecosystem viability made known through the media, such as 
logging or clearing of native forests, can be assessed. The books and any ensuing dialogue can help 
reinforce the importance of nature and collectively build upon public constructs of what constitutes 
a viable, healthy ecosystem (and, indeed, planet). Similarly, the intertextual function could build 
public attitudes. Attitudes towards something may be stored in memory and activated at a later date 
by that same thing or relevant cue.
152
 Upon hearing of environmental issues/debates via the media, 
any positive or sympathetic attitudes towards the environment or environmental entities cultivated, 
at least in part, by environment-writing books may be activated. The attitudes, along with 
knowledge, may prompt people to contribute to the debate in support of the environment. 
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Murphy’s investigation into the influence of Silent Spring supports Mellor’s advocacy for the 
potency of books and the media system’s function in upholding their message, and provides a 
concrete demonstration of the intertextual web’s application to environment writing. Murphy finds 
a book, through its apparent authority, can command the attention of the media,
153
 which always 
needs content. The book package, perceived as extensively researched and vetted, makes a 
convenient, useful and, importantly, independent information source for the media regarding issues 
of public concern. Murphy stresses a book allows the single communicator access to the media 
system in a way no other medium can, and that a book can set the media’s agenda.154 Meanwhile, 
she shows it was through the media system that Silent Spring had much of its impact. Many people 
came to understand the book’s message through the media communications, and many public letters 
responded to various aspects of the media coverage rather than the book itself.
155
  
Contributing to recent public dialogue of environmental issues, if not as widely influential as 
Silent Spring, is Tree. In a 2005 ABC radio interview prompted by Tree, Suzuki discusses aspects 
of forest biology, interrelationships and conservation, along with issues of respect for nature.
156
 In 
an interview on the Permaculture Institute of Australia website, also prompted by Tree, he speaks 
about a range of subjects and issues relevant to the book, including nature’s services (e.g., clean air, 
soil), dangers of a reductionist view of nature, sustainable logging practices, the relationship 
between the natural world and economics, and wealth and happiness.
157
 In response are posted 
comments/views and a substantial article on benefits of trees,
158
 with subsequent comments/views 
and information in response again. 
The intertextual web thus appears a powerful mechanism for transmitting and upholding 
public knowledge of, and, I suggest, attitudes towards, the environment. Tree and Silent Spring 
demonstrate the web’s application to environmental issues, suggesting also its role in spreading 
Silent Spring’s message. 
 
 
CONCLUSION 
 
This investigation finds environment-writing books can contribute to public knowledge, values and 
action regarding the environment. Part 1 argues environment-writing books can contribute to 
knowledge of ecology and ecological issues, and stimulate in readers affective responses 
sympathetic to the environment, including cultivation of environment-related values. The 
knowledge, feelings and values can potentially contribute to pro-environmental behavior, as 
illustrated by three pro-environmental behavior models. The evidence and theory of part 2 support 
these arguments, finding two classic environment-writing books to have had a tangible and lasting 
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impact upon society in terms of ecological education and action, while the theoretical perspective of 
the intertextual web, together with evidence, indicates all environment-writing books have a role in 
transmitting ecological knowledge and stimulating public dialogue about the environment.  
Particularly valuable about environment-writing books seems to be their capacity to present 
ecological information/concepts, such as interrelatedness, within a specific, carefully designed 
context of subject (e.g., pesticide issues, forest communities) and surrounding detail, and with an 
authority and intimacy, so enhancing the potential for reader engagement and understanding, which 
may lead to sympathetic responses, including action. Also valuable is the intertextual capacity of 
environment-writing books, which may uphold the message of all such books and build public 
knowledge, constructs and positive attitudes regarding the environment. 
With increasing pressure on natural environments to support humanity, we need a public 
informed and inspired to contribute to dialogue and undertake personal and collective action in 
sympathy with the environment and associated future of our planet. Impediments to environmental 
sense span a great range of factors, including institutional barriers
159
 and policy makers lacking the 
ecological knowledge to make environmentally sound decisions.
160
 However, all institutions, all 
governments, all of the voting public and all of society as a whole, comprise individuals. There are 
many examples of individuals who make a difference, individually or through initiating collective 
action,
161
 and public will does bear upon policy makers.
162
 Environment-writing books appear 
effective vehicles for environmental communication and prompting personal and public response, 
seemingly through their capacity to influence individual and collective knowledge, attitudes and 
feelings regarding the environment. An ongoing stream of such books with diverse styles and 
approaches can be a pathway, amongst others, towards halting further environmental loss. To this 
end, I hope my potential contribution, endeavouring to awaken or increase appreciation for the 
eucalypt forest ecosystem and its inhabitants, may assist. 
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